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EXECUTIVE SUMMARY
Alcoa World Alumina Australia (Alcoa) proposes to recommission the Kwinana refinery liquor
burner with upgraded air emission control equipment. Compared with its previous operation, the
upgraded emission control equipment is expected to reduce the liquor burner emissions of the
majority of volatile organic compounds (VOCs) by at least 98%, reduce particulate emissions to less
than 10 mg/m3 and significantly reduce odour emissions. This will bring the Kwinana liquor burner
emission controls in-line with current best practice in the alumina industry.
Organic material is naturally present in bauxite ore and in some of the specialised chemicals added
throughout the Bayer alumina refining process (such as flocculants). Over time, the level of organics
builds up in the recycled caustic liquor circuit, reducing the efficiency of the precipitation process and
hence alumina production, and adversely affecting the quality of the alumina product. The bauxite
used as feed stock to Western Australian alumina refineries is sourced from the Darling Range, which
is low grade by world standards and contains higher levels of organics and other compounds. It is
therefore essential that these organic impurities be removed from the caustic liquor circuit to maintain
the efficiency and international cost competitiveness of our alumina industry.
The liquor burner was installed at the Kwinana refinery in 1988 to control the level of organics that
build up in the alumina refinery liquor circuit, and was operated through to May 2002. During the
period of operation of the liquor burner studies of the air quality conducted both within the refinery
showed that ambient VOC levels were well within acceptable guidelines. However, the emissions
control equipment originally installed with the Kwinana liquor burner, whilst considered acceptable at
the time, does not meet current best practice in the alumina industry for emission control. It is
therefore proposed to upgrade the emissions control equipment before the Kwinana liquor burner is
recommissioned such that the emission controls are in-line with current best practice in the alumina
industry.
Alcoa has undertaken an extensive review of the technology available to reduce atmospheric
emissions from the Kwinana liquor burner. The emissions control equipment that has been selected
comprises a primary cyclone followed by solid element filtration for particulate control, a condensing
wet scrubber and a Regenerative Thermal Oxidiser (RTO) for the control of VOCs. The RTO is
proven technology that is used extensively for the control of atmospheric emissions from industrial
processes, and was selected on the basis that it is able to achieve the high levels of emission control
efficiency, energy efficiency and equipment availability set by Alcoa for this Project.
The key characteristics of the Project, and where appropriate the relative change compared to the
original liquor burner, are presented in Table E1.
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Table E1
Key Characteristics of the Project
Characteristic

Units

Original Liquor Burner

Project Purpose

Plant Operation

Project Life
Project Value
Facility Footprint
Construction Period

Years
m

Month

To achieve reductions in atmospheric
emissions using emission controls that
are in-line with current best practice in
the alumina industry.

•

To optimise the utilisation of caustic
and improve the alumina yield of the
Kwinana refinery process so as to
maintain its market competitiveness
and long-term economic viability.

Continuous operation 24 hours a day, 7 days
per week, except during scheduled shutdown
and maintenance periods.

Continuous operation 24 hours a day, 7 days
per week, except during scheduled shutdown
and maintenance periods.

25

15

A$
2

Proposed Liquor Burner
•

Change

31M
1,840

2,640
11

Workforce
construction (peak)
operation
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Table E1 (Continued)
Characteristic

Units

Original Liquor Burner

Proposed Liquor Burner

Change

Plant Facilities
Two stages of cyclones (primary and
secondary) for particulate control, and two
stages of water scrubbing for particulate,
VOC and odour control.

emission reduction equipment

number of stacks
height of stack

One stage cyclone (primary) for coarse
particulate control, solid element filters for
fine particulate control, condensing wet
scrubber for particulate, water soluble gases
and VOC control, and Regenerative Thermal
Oxidiser (RTO) for VOC, carbon monoxide
and odour control.

1

1 (new)

m

46

70

PJ/yr

0.428

0.455

ML/yr

0

INPUTS
Natural Gas
Water Supply

(2)

17.5
Supplied from Kwinana refinery’s existing
water sources.

OUTPUTS
tpa

Gaseous Emissions

Reduction in emissions (1):
99

4

96 %

2,477

193

92 %

67

67

0 % (no change)

-

-

98 %

Acetone

73

2

97 %

Acetaldehyde

19

2

90 %

Formaldehyde

2

0.4

81 %

Benzene

27

1

97 %

Toluene

3

0.4

87 %

-

-

96 %

Particulates
Carbon monoxide
Nitrogen oxides

(3)

VOCs (4)

Trace metals
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Table E1 (Continued)
Characteristic
Process wastewater

Units

Original Liquor Burner

ML/yr

0

Proposed Liquor Burner

Change

0
Process wastewater recycled within the
Kwinana refinery.

Solid Waste
Demolition
Construction
Operation

t

100

t

150

tpa

20

Notes:
(1)
Reduction in mass emission rate associated with the Project relative to the emissions measured from the liquor burner stack before its operation was stopped in May 2002.
(2)
Includes potable water supply only (i.e. excludes water recycled within the Kwinana refinery process).
(3)
As nitrogen dioxide at a 7% O2 reference level.
(4)
At least 98% destruction of VOCs, except as indicated in the table.
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The specifications of the upgraded emissions control equipment and estimated reductions in mass
emission relative to the original liquor burner’s operation are presented in Table E2.
Table E2
Proposed Liquor Burner Emissions Control
and Estimated Mass Emission Reductions

Compound
Particulates
Carbon monoxide
Oxides of nitrogen 3
VOCs 4
Acetone
Acetaldehyde
Formaldehyde
Benzene
Toluene
Trace metals

Emissions Concentration
(mg/m3) 1
10
200
135
-

Estimated Mass Emission
Reduction 2 (%)
96
92
0 (no change)
98

5
2
0.4
2
0.5
-

97
90
81
97
87
96

Notes:
1. Expressed dry at 0 degrees Celsius and 1 atmosphere (101.325 kilopascals)
2. Relative to the emissions measured from the liquor burner stack before its operation was stopped in May
2002.
3. As nitrogen dioxide at a 7% O2 reference level.
4. At least 98% destruction of VOCs, except as indicated in the table.

Alcoa will develop and implement an atmospheric emissions monitoring program as part of this
Project to verify the performance guarantees provided by the emission control equipment suppliers are
achieved, and confirm the reduction in emissions achieved through the installation of the upgraded
emissions control equipment.
A number of studies have been undertaken by independent specialists to assess the potential air
quality impacts associated with the Kwinana liquor burner within the context of this Project, including
an atmospheric emissions health risk screening assessment (ENVIRON, 2004). The health risk
screening assessment found that the potential for the upgraded liquor burner emissions to cause
adverse health effects or to contribute to the incidence of cancer in the exposed population is very
low. These findings were supported by an independent specialist who conducted an expert review of
the health risk screening assessment, concluding that “the use of the liquor burner in future is highly
unlikely to pose any risk of adverse health effects” (Benchmark Toxicology Services, 2004).
Stakeholder involvement in development of the Project has been recognised as important.
Accordingly Alcoa has implemented a comprehensive community consultation framework, which
includes an independently facilitated Stakeholder Reference Group (SRG), comprising representatives
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from the local community, state and local governments, Alcoa employees and the Alcoa project team.
This consultation framework is similar to that recently implemented for the Pinjarra Refinery
Efficiency Upgrade that proved to be very successful and was commended by the Environment
Minister Dr Judy Edwards.
The key environmental issues raised by the SRG relevant to this Environmental Referral relate to air
and noise emissions, and potential public health impacts. A register of all the issues raised by the
SRG during consultation for the Project and Alcoa’s responses to these issues has been maintained,
and will continue to be worked through with stakeholders. Alcoa is also committed to ongoing
consultation in relation to the liquor burner’s operation through the Community Consultative Network
(CCN) established for the Kwinana refinery.
The environmental issues and the proposed management measures are summarised in Table E3.
Alcoa believes that all of these issues can be managed to meet community expectations and the EPA’s
requirements through the Project’s design process. Operational issues associated with the Project will
be managed within the framework of the Refinery’s ISO 14001 certified environmental management
system.
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Table E3
Summary of Key Environmental Issues and Management
Environmental
Factor
Atmospheric
Emissions

Management Objectives

Existing Environment

Reduce atmospheric
emissions of VOC’s,
particulates by installing
current best practice
pollution control equipment.

The Liquor Burner was installed
in 1988 and was operated until
May 2002 at which stage it was
temporally shutdown while the
upgrading of emissions control
equipment was evaluated.
The installation of the proposed
emission control equipment will
enable the refinery to reduce its
organic loading in its process
liquor thereby improving the
overall efficiency of the process
and reduce the general refinery
emissions of VOCs.

Ref: Kwinana Liquor Burner Emission Reduction ARI - Final_r.doc

Potential Impacts
Reduction in VOC,
particulate and odour
emissions from the liquor
burner resulting in a
reduction in the ambient
concentrations.

Environmental Management
Strategies
Installation of current best practice
emission control equipment.
Continuous monitoring of carbon
monoxide emissions and
destruction efficiency as an
indicator to the VOC destruction
efficiency.

Predicted Outcomes
Substantially reduced
VOC, particulate and
odour emissions from
the liquor burner.

Periodic monitoring of VOC and
particulate emissions.
Integration into the site’s
Environmental Management
System.
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Table E3 (Continued)
Environmental
Factor
Health Risks

Management Objectives

Existing Environment

Potential Impacts

Ensure that the atmospheric
emissions from the liquor
burner do not result in
unacceptable health risks to
the workforce or general
public.

The Kwinana Alumina Refinery
is located amongst other
industrial and non industrial
sources. An overall health risk
assessment for the Kwinana
region has not been completed.

Reduction in potential
health risk impacts arising
from the operation of the
liquor burner.

Following the implementation
of this project the liquor burner
emissions will represent a very
small percentage of the total
refinery emissions that are in
turn a small portion of the
industrial emissions of VOC’s
for the region.
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Environmental Management
Strategies
Alcoa will identify and prepare a
monitoring program covering both
in-stack and ambient monitoring to
review the potential health risks.
Implementation of environmental
management strategies covered
above in the Atmospheric
Emissions section.

Predicted Outcomes
The health risk
screening assessment
indicated that the
potential for the liquor
burner emissions to
result in acute or
chronic noncarcinogenic or
increased cancer risk is
very low.
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Table E3 (Continued)
Environmental
Factor
Odours

Management Objectives
Eliminate detectable
offensive odours from the
liquor burner occurring in
the ambient environment.

Existing Environment

Potential Impacts

Historically the operation of the
liquor burner resulted in
occasional odour complaints,
primarily from on-site
employees.

Installation of the
emissions control
technology will significant
reduce the emissions of
odorous compounds and
eliminate detectable
offensive odours from the
liquor burner occurring in
the ambient environment.

Environmental Management
Strategies
Implementation of environmental
management strategies covered
above in the Atmospheric
Emissions section.

Predicted Outcomes
Net reduction in odour
emissions from the
refinery and the liquor
burner.

The reduction of the
organic loading in the
liquor is also expected to
result in a net reduction in
odours from the refinery.
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Table E3 (Continued)
Environmental
Factor
Greenhouse
Gases

Noise

Management Objectives

Existing Environment

Potential Impacts

Reduce the intensity of
greenhouse gas emissions
tonne of alumina produced.

The build up of organics in the
process liquor stream reduces
the efficiency of the process and
is estimated to result in a loss of
670 tpd of alumina production
(approximately 12% of the
Refinery’s nominated
production capacity).

Ensure that the emissions
control equipment does not
result in an unacceptable
increase in the noise
emissions from the refinery.

The Kwinana refinery has been
implementing a number of
capital programs to reduce the
noise emissions from the
refinery to bring it into
compliance with the
environmental noise
regulations. There were no
noise complaints associated
with the refinery during 2003 or
2004.

The installation of the
emissions control
equipment will result in an
increase in the carbon
dioxide emissions of
approximately 3,000 tpa,
or 0.2% of the total
refinery emissions.
However, the improved
process efficiency and
resultant increased
production capacity will
result in a reduction in the
greenhouse intensity per
tonne of alumina
produced.
The noise emissions from
the emissions control
equipment is not expected
to result in an increase in
noise levels arising from
the refinery at sensitive
receptors.
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Environmental Management
Strategies
Implementation of environmental
management strategies covered
above in the Atmospheric
Emissions section.

Specification of noise criteria in
purchasing contracts.
Review and evaluate equipment
noise levels provided by suppliers
to confirm no impact on overall
refinery noise levels.

Predicted Outcomes
Minor increase in
greenhouse gas
emissions offset by
improved production
efficiency resulting
from reduced organics
in the liquor stream.

No unacceptable
increase in noise levels
arising from the
installation and
operation of the liquor
burner equipment.

Ambient monitoring of noise levels
as part of refinery compliance
program.
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Table E3 (Continued)
Environmental
Factor
Environmental
Management

Management Objectives
Operation compliance with
all licence conditions,
environmental regulations
and standards.
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Existing Environment
The refinery operates under an
environmental management
system certified to ISO 14001.

Potential Impacts
The operation of the liquor
burner will improve the
overall production
performance of the
refinery.

Environmental Management
Strategies
The site’s EMS will be amended to
include the liquor burner and
pollution control equipment.

Predicted Outcomes
Operation compliance
with licence conditions,
regulations and
standards (Alcoa and
regulatory).
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Environmental Referral
Alcoa World Alumina Australia
Kwinana Liquor Burner Emissions Reduction Project
1
1.1

INTRODUCTION

THE PROPOSAL

Alcoa World Alumina Australia (Alcoa) proposes to recommission the Kwinana refinery liquor
burner with upgraded air emission control equipment. Compared with its previous operation, the
upgraded emission control equipment is expected to reduce the liquor burner emissions of the
majority of volatile organic compounds (VOCs) by at least 98%, reduce particulate emissions to less
than 10 mg/m3 and significantly reduce odour emissions. This will bring the Kwinana liquor burner
emission controls in-line with current best practice in the alumina industry, including the recent
recommissioning of the Worsley liquor burner.
Alcoa has undertaken an extensive review of the technology available to reduce atmospheric
emissions from the Kwinana liquor burner. The emissions control equipment that has been selected
comprises a primary cyclone followed by solid element filtration for particulate control, a condensing
wet scrubber and a Regenerative Thermal Oxidiser (RTO) for the control of VOCs. The RTO is
proven technology that is used extensively for the control of atmospheric emissions from industrial
processes, and was selected on the basis that it is able to achieve the high levels of emission control
efficiency and equipment availability set by Alcoa for this Project.
Stakeholder involvement in development of the Project has been recognised as important.
Accordingly Alcoa has implemented a comprehensive community consultation framework, which
includes an independently facilitated Stakeholder Reference Group (SRG), comprising representatives
from the local community, state and local governments, Alcoa employees and the Alcoa project team.
This consultation framework is similar to that recently implemented for the Pinjarra Refinery
Efficiency Upgrade that proved to be very successful and was commended by the Environment
Minister Dr Judy Edwards. A key objective of the SRG is to facilitate stakeholder involvement in the
Project and increase the community’s confidence in the management of emissions from the Kwinana
liquor burner. Alcoa is also committed to ongoing consultation in relation to the liquor burner’s
operation through the Community Consultative Network (CCN) established for the Kwinana refinery.
1.2

THE PROPONENT

Alcoa World Alumina Australia is one of 25 Alcoa Inc business units, and is a trading name of the
unlisted public company, Alcoa of Australia Ltd. The principal shareholders of Alcoa of Australia
Ltd are Alcoa Inc (60%) and Alumina Limited (39.25%). Both Alcoa Inc and Alumina Limited are
listed on the Australian Stock Exchange.
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Alcoa is the world's leading producer of alumina. Alcoa’s alumina refineries at Kwinana, Pinjarra and
Wagerup currently have a combined annual production capacity of 7.7 million tonnes, which equates
to approximately 15% of the world’s alumina production. Over 4,000 people are employed at Alcoa’s
Western Australian sites. The Kwinana refinery has been operating since 1963 and employs
approximately 1,200 people.
Environmental management is a high priority for Alcoa in all aspects of its operations, as reflected in
Alcoa’s Sustainability Principles, which are presented as Appendix A. Accordingly Alcoa has
developed and implemented a comprehensive Environmental Management System (EMS) for the
Kwinana refinery, which was certified to the ISO 14001 EMS Standard in March 1997.
The proponent for the project is:
Alcoa World Alumina Australia
Kwinana Alumina Refinery
Cockburn Road
Naval Base WA 6165
Key project contacts include:
Alcoa World Alumina Australia
Lance Whitewood
Environment Health and & Safety Manager
Kwinana Refinery
PO Box 161
Kwinana WA 6167
ph:
(08) 9410 3116
Email: lance.whitewood@alcoa.com.au
ENVIRON Australia Pty Ltd
Brian Bell
Manager – Perth Office
Suite 7, 159 Adelaide Tce
East Perth WA 6004
ph:
(08) 9225 5199
Email: bbell@environcorp.com
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PROJECT JUSTIFICATION

As with the majority of other commercial alumina refineries, the Bayer alumina refining process is
used at the Kwinana refinery. The Bayer process involves dissolving alumina from bauxite (the
aluminium bearing ore) with a solution of sodium hydroxide (NaOH), and then precipitating alumina
hydrate (Al2O3.xH2O) before driving off the water of crystallisation through a process known as
calcination to produce the alumina product (Al2O3).
Organic material is naturally present in bauxite ore and in some of the specialised chemicals added
throughout the Bayer alumina refining process (such as flocculants). This organic matter reacts to
form various organic sodium compounds and, over time, the level of organics builds up in the
recycled caustic liquor circuit, reducing the efficiency of the precipitation process and hence alumina
production. These organic compounds can also adversely affect the characteristics of the crystals
formed in the precipitation process and consequently result in the production of alumina with
undesirable product quality.
The bauxite used as feed stock to Western Australian alumina refineries is sourced from the Darling
Range. Darling Range bauxite is low grade by world standards and contains higher levels of organics
and other compounds. It is therefore essential that these organic impurities be removed from the
caustic liquor circuit to maintain the efficiency and international cost competitiveness of our alumina
industry.
It is estimated that a cumulative loss of 670 tpd could be expected after six years of operating the
Kwinana refinery without reducing the build up of organics in the liquor circuit. This is due to
reduced alumina precipitation yield and the inability to recycle superfine alumina material that is
collected in the Electrostatic Precipitators (ESPs) servicing the calcination area of the process. 670
tpd of alumina production equates to approximately 12% of the Kwinana refinery’s nominal alumina
production capacity. In addition, the sodium aluminate produced from liquor burning is returned to
the bright hydrate (one of the Kwinana refinery’s speciality alumina products) process, which
improves the brightness of this product. Therefore, operating the Kwinana refinery without organics
removal represents a significant business impediment.
The liquor burner was installed at the Kwinana refinery in 1988 and was operated through to May
2002. During the period of operation of the liquor burner, studies of the air quality conducted both
within the refinery showed that ambient VOC levels were well within acceptable guidelines.
However, the emissions control equipment originally installed with the Kwinana liquor burner, whilst
considered acceptable at the time, does not meet current best practice in the alumina industry for
emission control. It is therefore proposed to upgrade the emissions control equipment before the
Kwinana liquor burner is recommissioned such that the emission controls are in-line with current best
practice in the alumina industry.
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To control the level of organics allowed to build up in the caustic liquor circuit, a side-stream of
caustic liquor is bled from the main circuit to the liquor burner where the organic components are
removed via combustion. Sodium aluminate solid formed in the liquor burning process is mixed with
caustic liquor to form a sodium aluminate solution which is returned to the caustic circuit as value
adding product via the bright hydrate process. Liquor burning technology is installed at Alcoa’s
Kwinana and Wagerup refineries, and at Worsley Alumina Pty Ltd’s (Worsley) alumina refinery
located in Collie, Western Australia. Section 2.2.1 provides a more detailed explanation of the liquor
burning process used at Alcoa’s Kwinana refinery.
1.4

CONSIDERATION OF ALTERNATIVES

Alcoa is committed to investigating alternative methods for the removal of organic impurities from
the caustic liquor circuit. Numerous alternative processes to replace liquor burning have been, and
continue to be, investigated by Alcoa, including treatments at the mine site, scalping (selective
removal of overburden at the mine), roasting (heat treatment of the bauxite before it is fed into the
Bayer alumina refining process), biological destruction, and wet oxidation. However significant
additional research and development into these alternative technologies is required to obtain an
adequate level of confidence in their effectiveness from operational and environmental perspectives
and their overall feasibility within the context of Alcoa’s Western Australian operations.
Accordingly, in the medium to longer-term the continued use of liquor burning technology, along
with upgraded emissions control equipment, provides the highest level of certainty with respect to
operational and environmental outcomes for the Kwinana refinery.
1.5

ENVIRONMENTAL APPROVAL PROCESS

This project was referred to the Environmental Protection Authority (EPA) on 5 May 2004, and the
EPA determined that the project did not require formal assessment pursuant to the Part IV provisions
of the Environmental Protection Act 1986 and could be managed through the Works Approval and
Licensing provisions (Part V) of the Environmental Protection Act 1986. However, on 21 September
2004 the Environment Minister upheld appeals against the proposed level of assessment and specified
that the project be assessed at the formal level of Assessment on Referral Information (ARI).
This ARI presents a description of the proposed Project and identifies the environmental issues and
proposed management measures and has been prepared to meet the requirements of the Environmental
Protection Act 1986.
The Kwinana refinery is a licensed premises under the Environmental Protection Act 1986 (Licence
Number: 5245/8. Expiry date: 2 September 2005). In parallel with formal assessment of this Project,
Alcoa intends to submit a Works Approval Application (WAA) or apply for a change to its Licence
conditions to ensure the integration of Parts IV and V of the Environmental Protection Act 1986 as
recommended by the Environment Minister.
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Once the Project facilities have been fully installed, and the conditions of the Works Approval have
been fulfilled, Alcoa will seek an amendment to its existing environmental licence to enable the liquor
burner and the upgraded emissions control equipment to be commissioned, and then operated on an
ongoing basis.
There are currently no existing Ministerial Conditions applicable to the Kwinana refinery’s
operations, and no Commonwealth environmental approval is required.
1.6

SCHEDULE

Detailed engineering design work for the Project has already commenced, and it is anticipated that the
detailed engineering design and equipment procurement phase of the Project will take a further seven
months to complete. It is proposed to commence construction during the first quarter of 2005, subject
to the receipt of government approvals and stakeholder review of the Project, and is anticipated to
extend over a period of approximately eleven months, although much of the equipment will be
fabricated off-site. It is proposed to commence operation of the Project towards the end of 2005.
An indicative project schedule is presented in Table 1.
Table 1: Indicative Project Schedule
Milestone
Community consultation
Environmental regulatory approval
Detailed engineering design
Procurement of new equipment
Maintenance of existing equipment
Construction
Commissioning
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PROJECT DESCRIPTION

PROJECT OBJECTIVES

The key objectives of the Kwinana liquor burner emissions reduction Project include:
•

to achieve reductions in atmospheric emissions, including VOCs, odour and particulates, using
emission controls that are in-line with current best practice in the alumina industry;

•

to continue to ensure that the ongoing operation of the Kwinana liquor burner does not result in
adverse health or amenity impacts upon the local community or Alcoa’s employees;

•

to optimise the utilisation of caustic and improve the alumina yield of the Kwinana refinery
process so as to maintain its market competitiveness and long-term economic viability; and

•

to maintain and increase the community’s confidence in the management of emissions from the
Kwinana liquor burner.

2.2
2.2.1

PROCESS OVERVIEW
Liquor Burning

The liquor burning process is designed to control the level of organics that build up in the alumina
refinery liquor circuit. A concentrated side-stream of caustic liquor is bled from the main circuit to
the liquor burner where it is mixed with fine alumina and combusted in a rotary kiln, destroying the
organic components. The fine alumina used in the liquor burner is collected from the dust control
equipment servicing the calcination area of the refinery. Natural gas and oxygen are used to heat the
liquor burning kiln to enable combustion of the mixture to occur. The waste gases generated from
combustion in the liquor burning kiln comprise carbon dioxide (CO2), water (H2O), and small
amounts of VOCs and their associated odour. A sodium aluminate (NaAlO2) solid remains following
the combustion of the caustic liquor and this is mixed with caustic liquor to form a sodium aluminate
solution which is recycled back into the main liquor circuit via the bright hydrate process to make
additional product and maintain the alkalinity of the caustic liquor circuit. Figure 1 presents a
schematic diagram of the liquor burning process that is used at the Kwinana refinery.
2.2.2

Upgraded Emissions Control Equipment

Alcoa has undertaken an extensive review of the technology available to reduce atmospheric
emissions from the liquor burner. Options considered included biological destruction, chemical
scrubbing, photolytic oxidation technologies, and thermal destruction technology such as those
already in use at Alcoa’s Wagerup refinery and Worsley’s refinery. After a thorough evaluation of
the advantages and disadvantages of the various emission control technology, thermal destruction
using RTO technology was selected as the preferred option on the basis that it was proven technology
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and hence would provide a high level of certainty with respect to achieving the desired emissions
reductions. The RTO technology is able to achieve high VOC destruction efficiencies (generally in
excess of 98%) as well as having relatively low maintenance requirements which maximises the
annual availability of the emission control equipment.
The liquor burner emissions control equipment will be upgraded from the original two stages of
cyclones for coarse (primary cyclones) and fine (secondary cyclones) particulate control respectively
followed by two stages of wet scrubbing for further particulate removal and VOC control, to an
emissions control system comprising of the following equipment in series:
•

particulate control equipment comprising the existing primary cyclones for coarse particulate
control and solid element filters for fine particulate control;

•

condensing wet scrubber for water soluble gases and VOCs, and further fine particulate control;
and

•

Regenerative Thermal Oxidiser (RTO) for VOC, carbon monoxide (CO) and odour control.

Figure 2 presents a process flow diagram of the upgraded emissions control equipment proposed for
the Kwinana liquor burner.
All of the upgraded emissions control equipment servicing the liquor burner will be new installations,
with the exception of the primary cyclones that were originally installed with the liquor burner.
Due to the reconfiguration of the upgraded liquor burning emission control equipment, a new liquor
burner stack will be installed making the existing liquor burner stack redundant. The new liquor
burner stack is proposed to be constructed to a height of 70m above ground level, exceeding the
height of the existing stack by some 24m, and will be installed with sampling ports that comply with
Australian or equivalent United States Environment Protection Agency (USEPA) standards for the
selection of stack sampling positions.
2.3

PLANT LAYOUT

The proposed layout for the liquor burner upgraded emissions control equipment is presented in
Figure 3. The facility footprint is located entirely within the boundary of the Kwinana refinery on
land that is owned by Alcoa.
2.4

KEY CHARACTERISTICS

A listing of the key characteristics for the Project, and where appropriate the relative change
compared to the original liquor burner, are presented in Table 2.
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Table 2: Key Characteristics of the Project
Characteristic

Units

Original Liquor Burner

Proposed Liquor Burner
•

Project Purpose

Change

To achieve reductions in atmospheric
emissions using emission controls that
are in-line with current best practice in
the alumina industry.

•

Plant Operation

Project Life
Project Value
Facility Footprint
Construction Period
Workforce
construction (peak)
operation
Plant Facilities
emission reduction equipment

number of stacks
height of stack

Ref: Kwinana Liquor Burner Emission Reduction ARI - Final_r.doc

years
A$
m2
Month

Continuous operation 24 hours a day, 7 days
per week, except during scheduled shutdown
and maintenance periods.
25
1,840

To optimise the utilisation of caustic and
improve the alumina yield of the
Kwinana refinery process so as to
maintain its market competitiveness and
long-term economic viability.
Continuous operation 24 hours a day, 7 days
per week, except during scheduled shutdown
and maintenance periods.
15
31M
2,640
11
80
Not finalised

Two stages of cyclones (primary and
secondary) for particulate control, and two
stages of water scrubbing for particulate,
VOC and odour control.

m

1
46

One stage cyclone (primary) for coarse
particulate control, solid element filters for fine
particulate control, condensing wet scrubber
for particulate, water soluble gases and VOC
control, and Regenerative Thermal Oxidiser
(RTO) for VOC, carbon monoxide and odour
control.
1 (new)
70
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Table 2 (Continued)
Characteristic
INPUTS
Natural Gas
Water Supply (2)

OUTPUTS
Gaseous Emissions
Particulates
Carbon monoxide
Nitrogen oxides (3)
VOCs (4)
Acetone
Acetaldehyde
Formaldehyde
Benzene
Toluene
Trace metals
Process wastewater

Units

Original Liquor Burner

PJ/yr
ML/yr

0.428
0

Proposed Liquor Burner
0.455
17.5
Supplied from Kwinana refinery’s existing
water sources.

tpa
99
2,477
67
73
19
2
27
3
ML/yr

0

Change

4
775
67
2
2
0.4
1
0.4
-

Reduction in emissions (1):
96 %
97 %
0 % (no change)
98 %
97 %
90 %
81 %
97 %
87 %
96 %

0
Process wastewater recycled within the
Kwinana refinery.

Solid Waste
100
t
Demolition
150
t
Construction
20
20
tpa
Operation
Notes:
(1) Reduction in mass emission rate associated with the Project relative to the emissions measured from the liquor burner stack before its operation was stopped in May 2002.
(2) Includes potable water supply only (i.e. excludes water recycled within the Kwinana refinery process).
(3) As nitrogen dioxide at a 7% O2 reference level.
(4) At least 98% destruction of VOCs, except as indicated in the table.
(5) Air dispersion modelling and HRA conducted using a higher emission figure of approximately 193 tpa, but current carbon monoxide emission estimate is specified in the table.
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UPGRADED EMISSIONS CONTROL EQUIPMENT

2.5.1

Particulate Control Equipment

The original emissions control equipment for the liquor burner comprised two stages of cyclones for
the control of coarse (primary cyclones) and fine (secondary cyclones) particulate size fractions
respectively. The existing primary cyclones will be retained and new solid element filters will be
installed for the control of coarse and fine particulate size fractions respectively. The primary
cyclones and the solid element filters will operate in series, such that gases exiting the liquor burner
kiln will pass through the primary cyclones and then on to the filters. The existing secondary
cyclones will no longer be required as the new solid element filters will function more efficiently with
the distribution of coarse and fine particles exiting the primary cyclone.
A number of individual filter units will be installed, and it is envisaged that under normal operations
most units will operate in parallel. The exact number of units to be installed will be determined
during the detailed design phase of the project. Each individual solid element filter unit will be able
to be isolated to allow filter units to be taken off-line for routine cleaning and maintenance without
interruption to the process. In addition each filter unit will be installed with continuous particulate
monitoring instrumentation for early detection of process excursions, hence ensuring optimal
particulate emissions control is maintained at all times. The filter media is required to withstand the
high temperature of the gases exiting the liquor burner kiln, and hence will differ from conventional
technology that uses a cloth type filter media, and rather the filter media will made of bio-soluble
ceramic fibre elements or stainless steel elements that are able to withstand high temperature.
The advantages of solid element filters over alternative particulate control technology, such as
Electrostatic Precipitators (ESPs) include:
•

attainment of lower particulate emission concentration;

•

reduced energy requirements and consequent greenhouse gas benefits; and

•

less susceptible to process excursions, such as experienced by ESPs’ during start-up and
shut-down operations.

Two new chain conveyor systems will also be installed to allow the particulates collected in the filters
to be recycled to the process via the slurry feed to the liquor burner kiln. These conveyor systems will
be fully enclosed, and hence will not result in the generation of windblown dust.
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Condensing Wet Scrubber

A new condensing wet scrubber will be installed to control water soluble gases and VOCs, and for
further fine particulate control. A three-stage scrubbing process will be installed using conventional
wet scrubbing technology. Water from the cooling lake will be pumped into the top of the wet
scrubber vessel and gases exiting the filters will be delivered into the bottom of the wet scrubber
vessel. Water travelling downwards comes into contact with gases travelling upwards through the wet
scrubber vessel, with water soluble gases and VOCs being absorbed into the water and hence removed
from the gas stream. A feature of the condensing wet scrubber is that it is designed to minimise the
moisture content of the scrubbed gases by incorporating a quenching stage to reduce the temperature
of the gases and a demisting stage to capture the condensable gases.
The advantages of condensing type wet scrubber technology over conventional wet scrubbers are that
water consumption is reduced, and the moisture content of the scrubbed gases is lowered to minimise
the extent to which a steam plume is visible from the emission stack.
Process wastewater from the condensing wet scrubber will be returned to the cooling lake.
Additional ancillary equipment such as tanks, pumps and piping will also be installed to handle
scrubber water flows (refer also to Section 2.6.2).
2.5.3

Regenerative Thermal Oxidiser

The RTO converts organic vapours, such as VOCs, and carbon monoxide into carbon dioxide and
water through high temperature combustion (900°C). The RTO technology is designed to achieve
high destruction efficiencies of VOCs and other combustible air pollutants, and is used extensively for
industrial applications around the world to destroy VOCs and odour. The operation of an RTO
involves the use of multiple ceramic beds that are heated (via heat exchange with exhaust gases and
the combustion of auxiliary fuel) to temperatures required to oxidise the target pollutants. The
multiple chambers of an RTO increases the residence time of pollutants and hence the destruction
efficiency that can be achieved.
Either a three bed or five bed RTO is proposed to be installed at the Kwinana refinery depending upon
final design criteria. The RTO will be fired by natural gas.
The advantage of an RTO over conventional thermal oxidation technology is that it is more energy
efficient (80% energy recovery) which minimises the generation of greenhouse gases, and can achieve
superior destruction efficiencies and operational reliability.
2.5.4

Performance Specifications

The specifications of the upgraded emissions control equipment and estimated reductions in mass
emission relative to the original liquor burner’s operation are presented in Table 3.
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Table 3: Upgraded Emissions Control Equipment Specifications
Compound
Particulates
Carbon monoxide
Oxides of nitrogen
VOCs

3

4

Acetone
Acetaldehyde
Formaldehyde
Benzene
Toluene
Trace metals

Emissions Concentration
(mg/m3) 1
10

Estimated Mass Emission
Reduction 2 (%)
96

200

92

135

0 (no change)

-

98

5
2
0.4
2
0.5

97
90
81
97
87

-

96

Notes:
1. Expressed dry at 0 degrees Celsius and 1 atmosphere (101.325 kilopascals)
2. Relative to the emissions measured from the liquor burner stack before its operation was stopped in
May 2002.
3. As nitrogen dioxide at a 7% O2 reference level.
4. At least 98% destruction of VOCs, except as indicated in the table.

From Table 3 it can be seen that the upgraded emissions control equipment is expected to typically
result in a reduction in atmospheric emissions from the Kwinana liquor burner of between 81% and
98%, depending on the emission compound considered. This represents a significant improvement
compared to the original liquor burner’s emissions, and brings the Kwinana liquor burner emission
controls in-line with the current best practice in the alumina industry.
Further, as part of the contractual arrangements with the RTO equipment supplier, Alcoa will obtain a
guarantee for the destruction efficiency to be achieved for the key compounds present in the liquor
burner kiln off-gases, including:
•

total VOCs, as determined in accordance with the USEPA’s stack testing Method 18 or
Method 30;

•

individual aldehyde and ketone compounds, as determined in accordance with the USEPA’s stack
testing Method TO5;

•

carbon monoxide; and

•

sulphur dioxide.

Data from similar emission control technology installed elsewhere in the alumina industry has
confirmed anticipated emission reductions for this Project.
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ANCILLARIES
Natural Gas

In addition to the natural gas consumed in the liquor burner kiln, the Project will require an additional
0.027 PJ/y of natural gas to operate the RTO. This equates to approximately 0.12% of the total
annual natural gas consumption of the existing Kwinana refinery. Given that the additional natural
gas requirement for the Project represents a very small portion of the refinery’s natural gas
requirements, the supply of additional natural gas to the RTO is able to be met through the existing
natural gas supply infrastructure to the refinery. The natural gas supply infrastructure within the
refinery, to the liquor burner facility, will however require upgrading as part of this Project.
2.6.2

Water Supply

The Project will result in a net increase in freshwater consumption at the Kwinana refinery of
approximately 17.5 ML/y as a result of the replacement of the original two stages of wet scrubbers
with a condensing wet scrubber. This equates to approximately 0.68% of the total annual water
consumption of the existing refinery. The additional water requirement for the Project is able to be
met from Alcoa’s existing water supply sources.
The water used as feed to the condensing wet scrubber will be obtained from the existing refinery
cooling lake. This will require the installation of 400 m of pipeline from the cooling lake to the
existing pumping stations. This pipe work will be laid alongside an existing pipeline within the
cooling lake area, eliminating the need for any new disturbance of land. An upgrade to pumps at the
cooling lake and pump station No.5 (located along the existing pipeline culvert) will also be required.
Process wastewater from the condensing wet scrubber will be returned to the cooling lake, hence
forming a closed circuit in which no process wastewater is discharged from the licensed premises.
2.7

MODIFICATIONS TO EXISTING FACILITIES

Aside from the changes to the emission control equipment and associated process control systems, the
liquor burning process used at the Kwinana refinery will not be modified as a result of this Project.
The liquor burner kiln combustion system will be upgraded to ensure the whole system, including the
emission control equipment, meets the requirements of the Office of Energy. As the liquor burner has
not undergone routine maintenance since its operation was stopped in May 2002, it will undergo a
major maintenance overhaul which will include replacement of the kiln refractory lining and other
such activities.
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OPERATION

The liquor burner with the new emission controls will operate on a continuous basis for 24 hours a
day, seven days per week, with the exception of scheduled shutdown and maintenance periods.
The liquor burner will not be operated unless the emissions control equipment is operating properly
(i.e. within the acceptable bounds of the equipment’s operation). To ensure this, measurements of key
operating parameters for the emissions control equipment will be relayed to the refinery’s existing
Distributed Control System (DCS), providing continuous process control, monitoring, trending,
alarming and interlocks to ensure the emissions control equipment is operating within its optimal
range.
Monitoring conducted by Worsley during the commissioning and operation of its liquor burner has
found that the carbon monoxide destruction efficiency is a good indicator of the VOC destruction
efficiency. As such, Alcoa intends to install and operate continuous carbon monoxide emission
monitoring equipment to enable it to continually monitor the performance of the RTO.
2.9

WORKFORCE

Approximately 80 additional personnel with be required at the Kwinana refinery as part of the
construction and commissioning aspects of the Project, and to undertake the major maintenance
overhaul of the liquor burner kiln. No decision has been reached on the number of additional
personnel that will be required to operate the upgraded liquor burner.
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ENVIRONMENTAL IMPACTS AND MANAGEMENT

The key environmental issues associated with this Project relate to air quality. The potential impacts
and proposed management of air quality issues are discussed in this section, including compliance
with national ambient air quality guidelines (Section 3.2.1.2), potential health risks (Section 3.2.2),
and odour nuisance (Section 3.2.3). Potential impacts and proposed management of greenhouse
gases, noise, and visual amenity are also outlined in this section.
Due to the brownfield location of the Project, there will be no impact upon the following
environmental issues:
•

flora and vegetation;

•

fauna;

•

rivers, creeks, wetlands and estuaries;

•

areas of significant conservation value;

•

coastal zones areas;

•

marine areas and biota; and

•

cultural heritage.

3.1

SURROUNDING ENVIRONMENT

The Kwinana refinery is located on Cockburn Road in Naval Base, towards the northern end of the
Kwinana Industry Strip. The land is zoned industrial, and therefore no rezoning is required before the
Project is implemented.
The Kwinana refinery and surrounding areas are covered by the Environmental Protection (Kwinana)
(Atmospheric Wastes) Policy 1992, commonly referred to as the Kwinana EPP. The Kwinana EPP
defines three areas requiring increasingly more stringent levels of protection for sulphur dioxide and
particulates in the ambient air, as follows:
•

Area A is the area of land on which industry is located;

•

Area B is a buffer area surrounding industry; and

•

Area C is beyond Areas A and B and is predominantly rural and residential.

The liquor burner is located within approximately 2 km of the closest boundary of Area B, and
approximately 7 km from the closest boundary of Area C. Sensitive receptors in the vicinity include
residences (> 1 km), schools (> 4 km) and a holiday park (1 km). Figure 4 presents the location of the
Kwinana refinery and the liquor burner in relation to the Kwinana EPP areas, overlain on an aerial
photograph of the region.
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AIR QUALITY

Atmospheric emissions from the liquor burner comprise products of combustion, including carbon
monoxide and oxides of nitrogen (NOx), particulates, VOCs and trace metals. The upgraded
emissions control equipment servicing the Kwinana liquor burner is expected to result in a reduction
in the mass emission rate of these pollutants of between 81% and 98%, depending on the emission
compound considered. Such reductions in emissions will consequently reduce the potential air quality
impacts associated with the Kwinana liquor burner’s operation.
A number of studies have been undertaken by independent specialists to assess the potential air
quality impacts associated with the Kwinana liquor burner within the context of this Project, including
air dispersion modelling of oxides of nitrogen and odour emissions (SKM, 2004) and an atmospheric
emissions health risk screening assessment (ENVIRON, 2004). A copy of the technical reports
prepared by the independent specialists and the expert review are provided as Appendices B to E.
The studies conducted by the independent specialists have undergone expert review by professionals
with extensive experience in the fields of air quality and health risk assessment.
3.2.1
3.2.1.1

Air Quality
Air Dispersion Modelling

Air dispersion modelling has been conducted by Sinclair Knight Merz Pty Ltd (SKM) to predict the
ground level concentration of compounds emitted from the Kwinana liquor burner stack in order to
assess compliance to national ambient air quality guidelines, and to evaluate the potential health risks
and odour nuisance. A copy of the technical report prepared by SKM Kwinana Liquor Burner – Air
Dispersion Modelling (2004) is provided as Appendix B.
The air dispersion model CALPUFF (v5.714) has been run using meteorological data derived from
the meteorological model CALMET for the year 1997 to predict the ground level concentrations at a
number of receptor locations that represent the populations that could be potentially exposed to
atmospheric emissions from the Kwinana liquor burner.
The liquor burner emissions information that was used to predict ground level concentrations was
based on stack emission monitoring programs conducted on the Kwinana liquor burner emissions
between 1996 and 2002 (i.e. before its operation was stopped), and a conservatively estimated
efficiency for the upgraded emissions control equipment.

Ref: Kwinana Liquor Burner Emission Reduction ARI - Final_r.doc

ENVIRON

Environmental Referral
Kwinana Liquor Burner Emissions Reduction Project
Alcoa World Alumina Australia

19 January 2005
Page 17

It should be noted that all emissions, whether in gaseous or particulate form, were modelled as
gaseous emissions. In the absence of information of the particle size distribution of particulate
emissions from the liquor burner, this is considered to be reasonable as a significant portion of the
particulate emissions would be fine particles, due to the collection of the larger size particles within
the air emission control equipment (particularly for the upgraded liquor burner), and hence would tend
to disperse in a similar manner to gaseous emissions.
Further, it should be noted that all of the air dispersion modelling undertaken for the health risk
assessment was completed using the existing 46 m high stack rather than the proposed 70 m stack.
Subsequent modelling using a 70 m stack indicates that this results in a four-fold reduction in the
maximum predicted annual average concentrations. Therefore, the use of the modelling results for a
46 m stack within the health risk assessment is extremely conservative especially for the chronic
exposure periods.
3.2.1.2

Compliance to National Ambient Air Quality Guidelines

The National Environment Protection Council (NEPC) has published the following National
Environment Protection Measures (NEPMs) related to air quality:
•

National Environment Protection (Ambient Air Quality) Measure (NEPC, 1998); and

•

National Environment Protection (Air Toxics) Measure (NEPC, 2004).

The Ambient Air NEPM specifies Standards (maximum concentration) and Goals (maximum
allowable exceedances to be achieved by 2008) for criteria pollutants such as carbon monoxide,
nitrogen dioxide and particles (as PM10). The Air Toxics NEPM specifies Monitoring Investigation
Levels (an exceedance of the Investigation Level means further investigation is warranted) for a
limited number of priority air toxics compounds. Table 4 summarises the ambient air quality
guidelines specified in these NEPMs.
Table 4: National Ambient Air Quality Guidelines
Compound

Averaging
Period

Guideline Value
(ppm)
(µg/m3)

Type

Goal

National Environment Protection (Ambient Air Quality) Measure
carbon
monoxide
nitrogen
dioxide

sulphur dioxide
particles
(as PM10 1)

8-hour

9.0

11,250

Standard

1 day a year

1-hour

0.12

246

Standard

1 day a year

annual

0.03

62

Standard

-

1-hour

0.2

571

Standard

1 day a year

24-hour

0.08

229

Standard

1 day a year

Annual

0.02

57

Standard

-

24-hour

-

50

Standard

5 days a year

Ref: Kwinana Liquor Burner Emission Reduction ARI - Final_r.doc

ENVIRON

Environmental Referral
Kwinana Liquor Burner Emissions Reduction Project
Alcoa World Alumina Australia

Compound

Averaging
Period

19 January 2005
Page 18

Guideline Value
(ppm)
(µg/m3)

Type

Goal

National Environment Protection (Air Toxics) Measure
benzene

annual

0.003

formaldehyde

24-hour

toluene
xylenes 2

Investigation Level

0.04

10
54

Investigation Level

24-hour

1

4,112

Investigation Level

annual

0.1

411

Investigation Level

24-hour

0.25

1,183

Investigation Level

annual

0.2

946

Investigation Level

To gather sufficient
data nationally to
facilitate
development of a
standard.

Notes:
1. Particulate Matter (PM) with an aerodynamic diameter of 10 microns or less.
2. Xylenes, as total of ortho, meta and para isomers.

The ground level concentrations predicted in the air dispersion modelling at the maximally affected
receptor location(s) arising from the liquor burner operating with upgraded emissions control
equipment have been compared to the national ambient air quality guidelines, and the results are
presented in Table 5.
Table 5: Predicted Maximum Ground Level Concentrations – Upgraded Liquor Burner
Emissions Control
Compound

Averaging
Period

Predicted Ground
Level Concentration
(µg/m3)

Prediction Type

Percent of
NEPM Guideline
(%)

carbon monoxide 1

8-hour

95

maximum

1

1-hour

12.5

maximum

5

annual

0.4

average

1

1-hour

15.5

maximum

3

24-hour

nitrogen dioxide 2

sulphur dioxide

2.0

maximum

1

annual

0.12

average

0.2

particles 3 (as PM10 4)

24-hour

maximum

1

Benzene

annual

0.38
0.004

average

0.05

24-hour

Formaldehyde
Toluene
xylenes 5

0.038

maximum

0.1

24-hour

0.038

maximum

0.001

annual

2.15E-03

average

0.001

24-hour

1.46E-03

maximum

0.0001

annual

8.26E-05

average

0.00001

Notes:
1.
Power Law of Hanna, Briggs and Hosker was used to convert the maximum 1-hour average predicted ground level
concentration of carbon monoxide to an 8-hour average, consistent with the 8-hour averaging period specified for the
NEPM guideline.
2.
In predicting the ground level concentration of nitrogen dioxide it was conservatively (i.e. health protective) assumed
that 25% of the oxides of nitrogen is present as nitrogen dioxide at the receptor locations considered in the modelling.
3.
In the absence of PM10 emission data, emissions of Total Suspended Particulates (TSP) assumed to provide a
conservative (i.e. over-prediction) estimate of the predicted ground level concentration of PM10.
4.
Particulate Matter (PM) with an aerodynamic diameter of 10 microns or less.
5.
Xylenes, as total of ortho, meta and para isomers.
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The modelling results presented in Table 5 indicate that the maximum short-term average (i.e.
≤ 24 hours) and annual average predicted ground level concentrations at the maximally affected
receptor location(s) are well within the national ambient air quality guidelines.
The maximum ground level concentrations are predicted to most closely approach the relevant
ambient air quality guideline for nitrogen dioxide (5% of 1-hour Standard), followed by sulphur
dioxide (3% of 24-hour Standard). It should be noted, however, that conservative assumptions have
been used for the modelling of nitrogen dioxide which would tend to result in an over-prediction of
the ground level concentrations for these compounds. For nitrogen dioxide it has been assumed that
25% of the total oxides of nitrogen (i.e. nitrogen dioxide [NO2] and nitric oxide [NO]) is present as
nitrogen dioxide at the receptor locations, however given the proximity of the receptor locations to the
liquor burner stack, the percent of oxides of nitrogen oxidised to nitrogen dioxide is expected to be
minimal and the percent of nitrogen dioxide likely to be less than 25%.
It should be noted that in the absence of PM10 stack emissions monitoring data, emissions of Total
Suspended Particulate (TSP) were used to predict the ground level concentration of PM10 which may
result in a minor over-prediction given that a small percentage of TSP emissions from the upgraded
liquor burner may fall outside of the PM10 particle size fraction.
Table 6 presents a conservative estimate of the reduction in the ground level concentrations predicted
in the air dispersion modelling at the maximally affected receptor location(s) expected to be achieved
as a result of this Project, relative to the original liquor burner’s operation.
Table 6 indicates that the Project is expected to result in between approximately an 81% and 98%
reduction in the ground level concentrations arising from liquor burner emissions predicted at the
maximally affected receptor location, depending on the emission compound considered. The
reduction in the predicted ground level concentrations are commensurate with the reduction in mass
emissions expected to be achieved with the installation of the upgraded emissions control equipment.
No additional emissions control equipment is proposed for oxides of nitrogen or sulphur dioxide and
as such there is no reduction in the predicted ground level concentrations for these pollutants.
Based on the results of the air dispersion modelling it can be concluded that the ambient air quality
impacts associated with the upgraded Kwinana liquor burner predicted to occur at the receptor
locations representative of populations that could be potentially exposed comfortably comply with the
national ambient air quality guidelines.
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Table 6: Reduction in the Predicted Ground Level Concentrations

Averaging
Period

Compound

carbon monoxide

2

nitrogen dioxide 3

sulphur dioxide

Predicted
Predicted
Ground Level
Ground Level
Concentration
Concentration
– Original
– Upgraded
Liquor Burner Liquor Burner
(µg/m3)

8-hour

Prediction
Type

Reduction in the
Predicted
Ground Level
Concentration 1
(%)

95

maximum

12.5

12.5

maximum

92
no change

0.4

0.4

average

no change

1-hour

15.5

15.5

maximum

no change

24-hour

2.0

2.0

maximum

no change
no change

1-hour
annual

1217

annual

0.12

0.12

average

24-hour

9.8

0.38

maximum

96

benzene

annual

0.151

0.004

average

97

formaldehyde

24-hour

0.038

maximum

81
87

4

particles
(as PM10)

toluene
xylenes 5

0.200

24-hour

0.303

0.038

maximum

annual

1.71E-02

2.15E-03

average

87

24-hour

7.32E-02

1.46E-03

maximum

98

annual

4.13E-03

8.26E-05

average

98

Notes:
1. Relative to the original liquor burner’s operation, as determined by emissions measured from the liquor burner stack
before its operation was stopped in May 2002.
2. Power Law of Hanna, Briggs and Hosker was used to convert the maximum 1-hour average predicted ground level
concentration of carbon monoxide to an 8-hour average, consistent with the 8-hour averaging period specified for the
NEPM guideline.
3. In predicting the ground level concentration of nitrogen dioxide it was conservatively (i.e. health protective) assumed
that 25% of the oxides of nitrogen is present as nitrogen dioxide at the receptor locations considered in the modelling.
4. In the absence of PM10 emission data, emissions of Total Suspended Particulates (TSP) assumed to provide a
conservative (i.e. over-prediction) estimate of the predicted ground level concentration of PM10.
5. Xylenes, as total of ortho, meta and para isomers.

3.2.1.3

Expert Review

Independent expert review of the air dispersion modelling assessment has been completed for this
Project. The expert review of the air dispersion modelling was conducted by Dr Bill Physick of
CSIRO (2004) and was selected in collaboration with the SRG on the basis of his extensive
experience in the field of air quality assessment.
The expert review by Dr Physick of the air dispersion modelling completed by SKM concluded in the
summary letter:
The information supplied in this Report is complete and the choice of model, methodology and
interpretation of experiments are scientifically sound. I believe that the Report shows that CALPUFF
(and TAPM) are suitable for modelling odour emissions from the Kwinana refinery, and also that
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odours from the new liquor burner are likely to result in quite low concentrations offsite from the
refinery.

It is my opinion that the data analysis and dispersion modelling have been done correctly, with a
suitable model CALPUFF, and that the resulting concentrations in the vicinity of the receptors are
suitable for input to the health risk assessment.

The actual magnitude of the concentrations from the refinery itself must be considered uncertain, due
to the uncertainties in the emissions and observations used to ‘validate’ CALPUFF and TAPM. As far
as these uncertainties are concerned, it is extremely unlikely that the resulting model
concentrations are under predicted by any more than a factor of three. Even an upper limit of three is
considered conservative, given some of the assumptions (also conservative) made in the modelling.
My opinion is that uncertainties in the odour emissions are not a concern if the acute and chronic
Hazard Index values are well below 1.

On the basis of the information provided, I endorse the findings of this Report.
Dr W.L. Physick
Team Leader, Air Quality Modelling
CSIRO Atmospheric Research
23 June 2004
A complete copy of Dr Physick’s review is provided as Appendix C.
3.2.2
3.2.2.1

Health Risk Assessment
Potential Health Risks

During the period of operation of the liquor burner at the Kwinana refinery studies of the air quality
conducted both within the refinery and in the neighbouring community showed that ambient VOC
levels were well within acceptable guidelines. Notwithstanding this, Alcoa recognises stakeholder
concern in relation to potential health impacts associated with industrial operations, and is committed
to increasing the community’s confidence in the management of emissions from the Kwinana liquor
burner.
A screening assessment of potential health risks arising from atmospheric emissions from the liquor
burner has been conducted by an independent specialist, ENVIRON Australia Pty Ltd (ENVIRON),
in order to provide a transparent and scientifically based decision-making tool for assessing the
potential health risk to the local community. A copy of the technical report prepared by the
ENVIRON Atmospheric Emissions Screening Assessment Upgraded Kwinana Liquor Burner (2004)
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is provided as Appendix D. The methodology and findings of the screening assessment have
undergone independent expert review (refer to Section 3.2.2.2).
The screening assessment has been conducted in a manner that is consistent with the risk assessment
framework outlined by the national enHealth Council’s Environmental Health Guidelines for
Assessing Human Health Risks from Environmental Hazards (2002), including the following generic
steps:
Hazard Identification:

Identification of compounds of potential concern (COPC) with
respect to health impacts.

Exposure Assessment:

Application of air dispersion model predictions to provide a
conservative (i.e. health protective) estimate of the ambient air
concentration that nearby sensitive receptors may be exposed.

Dose-Response Assessment:

Assessment of the potential acute and chronic (cancer and noncancer) health effects from exposure to the COPC.

Risk Characterisation:

Quantification of the incremental health risk associated with exposure
to emissions from the Kwinana liquor burner at the nearby sensitive
receptors.

The screening assessment considered the potential health risks associated with a baseline and an
upgraded Liquor Burner emissions scenario, defined as follows:
•

baseline emissions scenario representative of emissions from the liquor burner before it was
shut-down (in May 2002); and

•

upgraded emissions scenario to reflect the reduction in emissions expected to result from the
installation of new air emissions control equipment to treat atmospheric emissions from the liquor
burner.

The screening assessment has been confined to the inhalation pathway as this is expected to represent
the most significant exposure route to the liquor burner emissions. Ground level concentrations of
oxides of nitrogen predicted from air dispersion modelling, and the emission rates of compounds
detected in the liquor burner emissions representative of both the baseline and upgraded emissions
scenarios were used to estimate the exposure concentrations to the suite of compounds detected in the
liquor burner emissions at receptor locations representing populations that could be exposed.
The potential health effects arising from the predicted short-term (acute) and long-term (chronic)
exposure to non-carcinogenic compounds, and potential carcinogenic risks were considered in the
screening assessment by comparing the predicted exposure concentrations at the receptor locations
with health protective guidelines for ambient air developed by reputable authorities such as the NEPC,
World Health Organisation (WHO) and the U.S Environmental Protection Agency (USEPA).
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The Hazard Index (HI) was calculated to evaluate the potential for non-carcinogenic adverse health
effects from simultaneous exposure to multiple compounds by summing the ratio of the predicted
concentration in air to the health protective guidelines for individual compounds. A HI of less than
one is generally considered to represent no cause for concern with respect to adverse health effects.
To assess the potential health effects associated with exposure to carcinogens, the incremental
carcinogenic risk was calculated to provide an indication of the incremental probability that an
individual will develop cancer over a lifetime as a direct result of exposure to potential carcinogens.
The incremental carcinogenic risk that is considered acceptable varies amongst jurisdictions, typically
ranging from one in a million (1x10-6) to one in ten thousand (1x10-4). The most stringent criterion of
one in a million represents the USEPA’s de minimis, or essentially negligible incremental risk level,
and was therefore adopted for the screening assessment as a conservative (i.e. health protective)
indicator of acceptable carcinogenic risk.
The results of the health screening assessment of atmospheric emissions from the Kwinana liquor
burner indicate that:
•

the potential for the upgraded liquor burner emissions to cause acute or chronic non-carcinogenic
health effects is very low;

•

the potential for the upgraded liquor burner emissions to contribute to the incidence of cancer in
the exposed population is very low;

•

a reduction in the acute HI of between approximately 81% and 89% compared to the baseline
acute HIs is expected to be achieved as a result of the liquor burner upgrade; and

•

a reduction in the chronic HI and the incremental carcinogenic risk of approximately 99% and
97% respectively compared to the baseline is expected to be achieved as a result of the liquor
burner upgrade.

As with any risk evaluation, there are areas of uncertainty in the screening assessment. To ensure that
potential risks are not underestimated, uniformly conservative assumptions were used to characterise
exposure and toxicity. Due to the resultant compounding of conservatism, the quantitative risk
indicators should be considered as over-estimates of potential health risks associated with emissions
from the liquor burner.
In conclusion, the screening assessment indicates that there is little likelihood of health effects being
caused by either acute or chronic exposure of the general public to the atmospheric emissions from the
Kwinana liquor burner, and that this Project is predicted to reduce the likelihood of health effects
further.
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Expert Review

Independent expert review of the health risk screening assessment has been completed for this Project.
The expert review of the health screening assessment was conducted by Dr Peter Di Marco of
Benchmark Toxicology Services (2004) who was selected in collaboration with the SRG on the basis
of his extensive experience in the field health risk assessment.
The expert review by Dr Peter Di Marco of the screening health risk assessment completed by
ENVIRON concluded in the executive summary:
•

The screening assessment of the emissions from the Liquor Burner by Environ is based on wellestablished and acceptable health risk assessment methods used by regulatory agencies both in
Australia and overseas.

•

The approach is relatively conservative, which leads in all likelihood to an overestimation, rather
than an underestimation, of the potential risks. BenchMark Toxicology Services considers that
the outcomes provide sufficient and adequate protection of public health.

•

Two scenarios are considered for exposure assessment: historical stack monitoring data at the
Liquor Burner at the Alcoa Kwinana refinery before operations were stopped in 2002, and
updated emission estimates for the proposed upgraded Liquor Burner.

•

Ground level concentrations for the quantifiable components of the emissions are estimated using
air dispersion modelling for the two exposure scenarios.

Ground level concentrations are

estimated for each of the 13 identified receptor locations within the industrial area and the buffer
zone. Receptors 1 and 6 within the industrial area are identified as the most likely exposed
receptors and receptor 12 as the least exposed.
•

Acute (1-h and 24-h averages, maximum and 99.5th percentile) and chronic (annual average)
ground level concentrations are estimated. BenchMark Toxicology Services considers that these
averaging times are adequate.

•

Environ compares the estimated ground level concentrations with appropriate air quality
guidelines and toxicity values where available to assess the potential impacts on health.
BenchMark Toxicology Services considers that the sources of the air quality guidelines and
toxicity values are appropriate and consistent with Australian health risk assessment guidelines.

•

Importantly the potential impact of all the components of the emissions is assessed, as well as
assessing each component individually, by using an additive model. This is consistent with the
default US EPA approach – one of the few jurisdictions that have developed guidelines for
assessing risks of complex mixtures.

•

The assessment suggests that the historical emissions have not impacted adversely on the health
of the identified residents and public places subject to exposure from the emissions.
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As future emissions from the upgraded emission controls on the Liquor Burner are predicted to be
much lower than historical emission, the use of the Liquor Burner in future is highly unlikely to
pose any risk of adverse health effects.

•

In future, Alcoa should undertake emission monitoring and use appropriate analytical techniques
to identify and quantify emissions from the Liquor Burner to confirm the predicted emission and
further define and quantify the emission profile and composition.

Alcoa agrees with the key recommendation made by Benchmark Toxicology Services related to
emission monitoring, and accordingly has committed to developing and implementing an atmospheric
emissions monitoring program for this Project (refer to Section 3.2.4).
A complete copy of Dr Di Marco’s review is provided as Appendix E.
3.2.3

Odour

The original Kwinana liquor burning operation was associated with a characteristic odour, distinct to
that produced from other parts of the refinery process. The characteristic odour was associated with
the release of VOCs that were not completely combusted within the liquor burner kiln. These gases
were not fully captured and removed from the waste gases before they discharged into the
environment via the liquor burner stack.
It is also important to note that whilst the Kwinana liquor burner was the subject of considerable
community complaints in relation to odour impacts when the facility was first commissioned in 1988,
Alcoa was able to progressively improve the operation of the liquor burning process reducing the
odour emissions which coincided with a substantial reduction in the level of community odour
complaints.
During 2000 Alcoa received a total of eleven community complaints related to odours from the
Kwinana refinery, and during 2001 it received five such complaints. However, it should be noted that
none of these complaints related specifically to odours from the liquor burner, but rather to odours
from the Kwinana refinery’s operations in general.
Air dispersion modelling of odour emissions from the liquor burner has been conducted by an
independent specialist, Sinclair Knight Merz Pty Ltd (SKM), in order to assess the reductions in
odour impacts expected to occur as a result of the Project. A copy of the technical report prepared by
SKM (2004) is provided as Appendix B. The methodology and findings of the air dispersion
modelling (including odour modelling) have undergone independent expert review (refer to Section
3.2.2.2).
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The odour modelling results indicate that the Project is expected to result in approximately a 98%
reduction in the 3-minute average 99.9th and 99.5th percentile ambient odour concentrations arising
from liquor burner emissions, as predicted at the receptor locations representative of the populations
that could be potentially exposed to atmospheric emissions from the Kwinana liquor burner,
commensurate with the reduction in VOC emissions expected to be achieved with the installation of
upgraded emissions control equipment.
Further, the odour modelling indicates that emissions from the upgraded liquor burner are predicted to
contribute less than 3% to the 3-minute average 99.9th and 99.5th percentile ambient odour
concentrations arising from odour emissions released from the entire Kwinana refinery at the vast
majority of the receptor locations. Exceptions occur at two receptors located within approximately
2 km of the liquor burner stack, for which it is predicted that emissions from the upgraded liquor
burner will contribute less than 5% to the 3-minute average 99.5th percentile ambient odour
concentrations arising from odour emissions released from the entire Kwinana refinery.
In conclusion, the odour modelling conducted for the Kwinana liquor burner indicates that the
upgraded emissions control equipment is expected to achieve a substantial reduction in the odour
impacts arising from the emissions of VOCs and the associated odours discharged from the Kwinana
liquor burner, and that such a reduction will effectively eliminate the liquor burner as a significant
contributor to odour emissions from the Kwinana refinery.
3.2.4

Liquor Burner Monitoring Program

Alcoa will develop and implement an atmospheric emissions monitoring program as part of this
Project. The objectives of the atmospheric emissions monitoring program will be to:
•

verify the performance guarantees provided by the emission control equipment suppliers are
achieved, and confirm the reduction in emissions achieved through the installation of the
upgraded emissions control equipment;

•

provide additional emission monitoring data to further characterise and improve the
understanding of atmospheric emissions, and to refine the health risk assessment of the air
emissions from the Kwinana liquor burner, if required; and

•

to increase the community’s confidence in the management of emissions from the Kwinana liquor
burner.

Alcoa will conduct source and ambient monitoring to determine whether the performance of the liquor
burner emission control equipment delivers the predicted outcomes. The source emissions monitoring
program will include comprehensive stack emissions monitoring of relevant criteria pollutants, VOCs,
particulates and trace metals as part of the Project’s commissioning activities, and an ongoing targeted
emissions monitoring program.
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Alcoa will install and operate continuous carbon monoxide emission monitoring equipment to enable
it to continually monitor and adjust the performance of the RTO as the carbon monoxide destruction
efficiency has been shown to be representative of the VOC destruction efficiency.
Alcoa proposes to monitor ambient levels of VOCs at two sites at the refinery and three sites within
the local community before the liquor burner is returned to service and subsequent to recommissioning of the liquor burner. The refinery sites will be decided with employee representatives,
and the SRG will be consulted for the community sites along with government agencies.
3.3

LIQUOR BURNER AND REFINERY EMISSIONS IN KWINANA CONTEXT

The air dispersion modelling and health risk assessment presented in Section 3.2.1 and 3.2.2 only
considered the emissions from the liquor burner in isolation. It is important therefore to place the
liquor burner emissions in context with the overall emissions from the refinery and the total emissions
in the Kwinana Local Government Area (LGA). Data reported in the NPI data base for the 2002-2003
year have been used as a basis for this comparison (www.npi.gov.au) for the following emissions:
1.
2.
3.
4.
5.

Volatile organic compounds;
Sulphur dioxide;
Oxides of nitrogen;
Carbon monoxide; and
Particulate matter (PM10).

Table 7 presents a summary of these emissions for the liquor burner, the refinery and the Kwinana
Local Government Area.
Table 7: Liquor Burner, Refinery and Kwinana LGA Emissions
Mass Emission (kg/year)
Liquor Burner1

Refinery2

Kwinana
LGA2,3
3,973,308

Percentage of LGA3
Emission (%)
Liquor
Refinery
Burner
<0.1%
2.3%

Total Volatile Organic
1,820
91,000
Compounds
Sulphur Dioxide
20,810
74,000
7,500,000
0.3%
1.0%
Oxides of Nitrogen
67,000
1,400,000
11,000,000
0.6%
12.7%
Carbon monoxide
77,260
800,000
8,900,000
0.9%
9.0%
4
4,000
84,000
Particulate Matter
1,600,000
0.3%
5.3%
(PM10)
Notes: 1. Source Alcoa.
2. Source: www.npi.gov.au, 2002-2003 reporting period.
3. Kwinana Local Government Area.
4. The NPI reports total particulate from Alcoa’s Kwinana operations (560,000 kg/year). Alcoa
estimates that the refinery emits less than 15% of its total particulate emissions and this mass
(84,000 kg/year) is presented.
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Total Volatile Organic Compounds

In terms of the health risk assessment and odours, the emissions of VOCs are of primary concern. The
summary of the emissions of total volatile organic compounds (TVOCs) for the liquor burner, the
refinery and the Kwinana LGA is presented in Table 7. These data show that the Kwinana Alumina
Refinery is estimated to emit only 2.3% of the total TVOC emissions in the Kwinana LGA. Further,
the emissions from the liquor burner are estimated to represent much less than 0.1% of the Kwinana
LGA emissions and only 2% of the total Kwinana refinery emissions.
While the emissions of TVOCs from the refinery represent only a small fraction of those estimated to
be emitted from the Kwinana local government area, Alcoa recognises the importance of better
understanding and quantifying the general refinery emissions of VOCs. As such, Alcoa intends to
undertake a comprehensive emissions monitoring programme during 2005 and 2006. The results of
these monitoring programmes would be used in combination with data from Alcoa’s Pinjarra and
Wagerup refineries to develop and maintain a detailed emissions inventory. This emissions inventory
will then be used as input for air dispersion modelling to predict the overall ground level
concentrations resulting from the refinery’s operation as a basis for a health risk assessment.
In terms of specific VOCs, the emissions of acetone, acetaldehyde and formaldehyde from the liquor
burner following the commissioning of the emissions reduction project are expected to represent less
than 0.02% of the total emissions of these compounds from the refinery.
3.3.2

Sulphur Dioxide

The data presented in Table 7, indicates that the Kwinana Alumina Refinery is estimated to emit only
1.0% of the total sulphur dioxide emissions in the Kwinana LGA. Further, the emissions from the
liquor burner are estimated to represent approximately 28% of the current total Kwinana refinery
emissions of sulphur dioxide and 0.3% of the Kwinana LGA emissions.
3.3.3

Oxides of Nitrogen

The data presented in Table 7, indicates that the Kwinana Alumina Refinery is estimated to emit
approximately 12.7% of the total oxides of nitrogen emissions in the Kwinana LGA. The emissions
from the liquor burner are estimated to represent only 4.8% of the total Kwinana refinery emissions of
oxides of nitrogen and 0.6% of the Kwinana LGA emissions.
3.3.4

Carbon Monoxide

The data presented in Table 7, indicates that the Kwinana Alumina Refinery is estimated to emit
approximately 9.0% of the total carbon monoxide emissions in the Kwinana LGA. The emissions
from the liquor burner are estimated to account for approximately 9.7% of the total Kwinana refinery
emissions of carbon monoxide and 0.9% of the Kwinana LGA emissions.
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Particulate Matter (PM10)

For the 2002-2003 reporting year, Alcoa estimated that it emitted 560,000 kg of particulate PM10 and
off this less than 15% was emitted from the refinery with the remainder coming from the residue
disposal areas. The data presented in Table 7, indicates that the refinery is estimated to emit
approximately 5.3% of the total particulate PM10 emissions in the Kwinana LGA. The emissions from
the liquor burner are estimated to account for approximately 4.8% of the refinery particulate PM10
emissions and 0.3% of the Kwinana LGA emissions.
3.3.6

Summary

The data presented in Table 7 indicate that the emissions from the liquor burner represent a relatively
small proportion of the total emissions from the refinery and the Kwinana LGA.
While not quantified at this stage, it is noteworthy that the liquor burner reduces the organic loading
in the process liquor and it is expected that this will in turn result in a reduction in the general VOC
emissions throughout the refinery.
Therefore, the liquor burner emissions are not expected to add significantly to the overall emissions in
the Kwinana area and the use of the liquor burner is expected to result in a reduction in the general
emissions of VOC’s from the refinery.

3.4

GREENHOUSE GASES

On a worldwide basis, Alcoa has taken a leadership position with respect to the issue of global
warming and has committed to reducing its direct global greenhouse gas emissions by 25% by 2010
from a base year of 1990. In Australia since 1990, Alcoa has been able to limit the increase in
direction emissions to 29% from its refineries while increasing production by 43%, representing a
10% improvement in the greenhouse gas emissions intensity (i.e. tCO2/tonne alumina produced) of
alumina production.
Whilst the removal of organic impurities from the caustic liquor circuit improves alumina
precipitation yield and the Kwinana liquor burning process allows fine alumina material that would
otherwise be disposed of to be recycled to produce the bright hydrate specialty alumina product,
implementation of this project will result in a minor increase (0.2% or approximately 3,000 tonnes per
annum) in greenhouse gas production as a result of:
•

increased electrical power for improved particulate filtering and water flows to the condensing
wet scrubber; and

•

increased natural gas consumption for the destruction of VOCs in the RTO.
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However, this minor increase in greenhouse gases is offset by the increased production capacity of the
refinery as the removal of the organics from the liquor will prevent the loss of 12% of the production
capacity.
3.5

NOISE

Alcoa Kwinana Refinery is required to comply with the Environmental Protection (Noise)
Regulations 1997 (as amended). These regulations stipulate maximum external noise levels that can
be imposed at noise-sensitive (mainly residential) receptors.
The objective of this Project is to ensure that there is no appreciable increase to overall or tonal noise
levels experienced in near-by residential areas attributable to the recommissioning of the liquor
burner. To ensure this, a specialist noise consultant has been engaged to review the noise
specifications associated with the upgraded emission control equipment to assess the potential for an
increase in noise levels or adverse change in the tonal characteristics of the noise emissions.
None of the additional items of equipment is expected to contribute noticeably to the noise emissions
from the refinery. An upgrade to the forced draft fan is the only change to existing equipment that has
the potential to contribute to the refinery noise emissions. This equipment will be subject to tight
specifications.
Advice will be taken from the specialist noise consultant as to the need for noise propagation
modelling to assess the incremental change in noise levels experienced in near-by residential areas,
and the need for incorporation of specific noise attenuation measures as part of the Project.
3.6

VISUAL AMENITY

The overall liquor burner facility footprint will cover an area of approximately 2,640 m2, and will be
totally confined to within the existing boundary of the Kwinana refinery. The liquor burner facility
footprint will increase due to the installation of the new emissions reduction equipment, and a new
liquor burner stack will replace the current stack. The new liquor burner stack will be 70 m high
based on recommendations arising from the air dispersion modelling completed by SKM (see
Appendix B). This represents a 24 m increase over the height of the old liquor burner stack but this is
well within the current stack profiles in the area presented by existing Alcoa and Western Power
facilities.
Detailed discussion with the SRG on the topic of stack height lead to a recommendation from that
group that the stack be constructed to 70m as modelling indicated that this achieved a further four fold
reduction in maximum ground level concentrations over the 46m stack.
Due to its location within the existing refinery, the industrial setting of the Kwinana Industrial Area,
and existing vegetative screening near the edge of the industrial area, the new emissions control
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equipment and stack for the liquor burner is not expected to create an unacceptable visual impact.
Further, as a result of the installation of a condensing wet scrubber the moisture content of the
scrubbed gases will be lowered and hence will minimise the extent to which a steam plume will be
visible from the new liquor stack.
3.7

ENVIRONMENTAL MANAGEMENT SYSTEM

Alcoa has developed and implemented a comprehensive EMS for the Kwinana refinery, which was
certified to the ISO 14001 EMS Standard in March 1997. The EMS covers the following key
elements:
•

Alcoa’s Sustainability Principles (Appendix A);

•

structured planning for environment risk management, objective and target setting, and
development of targeted management programs;

•

implementation aspects such as definition of responsibilities, training, communication and
maintenance of EMS documentation; and

•

performance evaluation, including emission monitoring and incident investigations.

To ensure the effective implementation of the EMS, Alcoa undertakes periodic reviews of the EMS
and its associated procedures, conducts regular training in its use, and maintains an audit program to
assess the overall effectiveness of the EMS.
The environmental aspects of the Project will be managed in accordance with the Kwinana refinery’s
EMS, from the design and construction phases through to operation of the Project.
3.8

CONSTRUCTION PHASE

Environmental aspects of particular relevance during the construction phase of the Project include:
•

noise;

•

dust;

•

solid waste; and

•

hazardous materials management.

Any noisy operations associated with the construction of the new emissions control equipment and the
maintenance overhaul of the liquor burner kiln will be undertaken during daylight hours as far as is
practicable so as not to create a nuisance for nearby residents during the quieter night-time hours.
Alcoa will also endeavour to minimise construction noise during daylight hours to minimise the risk
of disturbance during the day.
Alcoa will implement the principles outlined in the EPA’s Guidance Statement No. 18 for the
Prevention of Air Quality Impacts from Land Development Sites (2000) to ensure dust emissions
during construction do not create a nuisance for nearby residents.
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Solid waste from the construction of the new emissions control equipment and the maintenance
overhaul of the liquor burner kiln will be disposed of in accordance with the refinery’s existing waste
management procedures.
The use and disposal of hazardous materials during construction of this Project will be in accordance
with Alcoa’s existing materials handling and waste management procedures, so as to ensure that
Project construction activities do not cause land contamination.
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COMMUNITY CONSULTATION

INTRODUCTION

Talking to stakeholders, seeking input into plans, sharing environmental performance data, and
understanding stakeholder concerns are key aspects to Alcoa’s operations.
To facilitate
communications with its local stakeholders Alcoa has established Community Consultative Networks
(CCNs) at all of its sites in Australia. These CCNs allow Alcoa to inform its stakeholders of
important issues and events that are impacting on its business and potentially the stakeholders. The
CCNs also provide a forum for stakeholders to raise issues of interest or concern to Alcoa. The
Kwinana refinery CCN is well established with 30 active members and has been operating since 1994.
Stakeholder involvement in the development and implementation of this project is recognised as
important. Alcoa has therefore implemented a comprehensive stakeholder consultation framework
specifically for this Project involving the establishment of a SRG. Details of the membership,
structure and terms of reference of the SRG are provided in Section 4.2. Establishing an SRG allows
the Project to be considered in detail by stakeholders without disrupting the ongoing work of the CCN
which covers a much broader range of refinery and local community activities.
Alcoa is also committed to ongoing consultation in relation to the liquor burner’s operation through
open and accountable reporting of its environmental performance to the Kwinana refinery CCN and
other interested stakeholders.
4.2

CONSULTATION FRAMEWORK

Figure 5 presents a schematic diagram of the structure of the consultation framework established for
this Project, and the relationships between the various groups. The consultation framework comprises
an independently facilitated SRG that is supported by working groups, an expert review panel, and the
Alcoa project team. The SRG members include local community members of the CCN, state and
local government, Alcoa employees and the Alcoa project team. It is independently facilitated by a
person agreed to by the members of the SRG. The working groups will be established on an as
needed basis to address specific issues of importance to the SRG. The expert review panel comprises
specialists in the areas of air quality and community health and review the technical studies in order to
provide independent advice to the SRG on the key environmental issues of the Project.
The terms of reference of the SRG are as follows:
Purpose

To facilitate detailed consultation with stakeholders regarding emissions
management for the Liquor Burner at the Kwinana Alumina Refinery.

Scope

Employee and community assessment of emissions reduction equipment for the
Liquor Burner re-commissioning at Alcoa’s Kwinana alumina refinery.
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•

Collaborative, constructive and open management of emission issues associated
with the Liquor Burner.

•

Improved stakeholder involvement and confidence in emissions management
associated with the refinery.

•

Review proposed emissions control equipment, monitoring data and emissions
management.

•

Feedback advice and comments to Alcoa on emissions control initiatives.

•

Report to the Kwinana Refinery Community Consultative Network (CCN) on
progress made against objectives and priority tasks.

•

Professional facilitator leads discussion and debate.

•

A senior Alcoa Manager at the refinery staff and a relevant technical staff
member will represent Alcoa.

•

The group operates separate to the CCN forum but with periodic reporting to
the CCN.

•

Expected duration of between 3–4 months from the first meeting with frequent
meetings (weekly or fortnightly) in the first 6 to 7 weeks, moving to less
frequent meetings (monthly) as the group moves through its task.

•

The committee is an advisory group (rather than decision-making) convened to
provide comment and advice to Alcoa and the CCN. Agreements reached will
be by consensus and voting will not form part of the committee’s operations.

•

Minority views may be expressed to the company or CCN, when dealing with
reports from the sub-committee.

•

Community membership is by nomination or endorsement from the CCN and
is restricted to people with a direct local interest in the operations of the
refinery. Other representatives will come from local government, relevant
state government agencies, the refinery workforce and Alcoa management.
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1. Members will respect the opinion of others within the group.
2. Members will encourage other members to contribute.
3. Members will remain constructive and aim to find solutions as well as
identify issues.
4. Members will, where necessary, be critical of issues, but never critical of
individuals.
5. Members will help stick to the agenda and timeframes.
6. Members will recognise the authority of the independent facilitator to keep
the group focussed and constructive.
7. Members will respect the confidentiality of any commercial information
presented to the committee and the opinions of individuals.

Priority Tasks

4.3

•

Discussion and consideration of the proposed liquor burner emissions reduction
project.

•

Review of advice from the Expert Review Panel.

•

Represent the community with comment and advice to Alcoa on the
implementation of the Liquor Burner Emissions Reduction Project.

PROJECT CONSULTATION ACTIVITIES

Alcoa commenced consultation with stakeholders on this Project in March 2004, and a summary of
the activities carried out to date and proposed in the near future, is presented in Table 8.
A presentation on the Project and the consultation framework was given at the Kwinana CCN meeting
held on the 15 March 2004. Following the presentation a call was made for members of the CCN
interested in representing the local community on the SRG, and as a result three members of the CCN
committed to join the SRG established for this Project. The first meeting of the SRG was held on the
1 April 2004 and ten subsequent meetings have been held from April to July 2004. Community
updates arising from the SRG meetings are made available to the public and are presented as
Appendix F.
In addition to the detailed review of Project elements with the SRG and ongoing reporting to the CCN
and other stakeholders, Alcoa has also consulted directly with relevant government agencies and
refinery neighbours.
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Table 8: Summary of Stakeholder Consultation
Stakeholder

Topics Covered

Communication Channel

Date

Location

CCN

• Project overview

Presentation at monthly meeting

15 March 2004

Alcoa Social Club

• Consultation framework

Update provided at July meeting

19 July 2004

• CCN representation of the SRG
General

• Community consultation

Press Release to local newspapers

17 March 2004

-

DoE

• Project justification and overview

Meeting and briefing document

DoE office, Kwinana

• Emissions control equipment

Updates to EPA and DoE officers

12 March 2004
and
26 March 2004

• Environmental assessment process
• Consultation framework
Kwinana Town Council

• Project justification and overview

Phone contact and briefing document

• Emissions control equipment

Updates provided to Councillors after
each SRG meeting

• Environmental assessment process

16 March 2004

Kwinana Town Council office

16 March 2004

Cockburn City Council office

• Consultation framework
• Regular updates from each SRG meeting
Cockburn City Council

• Project justification and overview

Phone contact and briefing document

• Emissions control equipment

Updates provided to Councillors after
each SRG meeting

• Environmental assessment process
•

Consultation framework
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Stakeholder

Topics Covered

Communication Channel

Date

Members of Parliament

• Project justification and overview

Meetings and briefing document

12 March 2004

Norm Marlborough

• Emissions control equipment

5 July 2004

Fran Logan

• Environmental assessment process

Updates provided to Members after
each SRG meeting

Mark McGowan

• Consultation framework

21 July 2004

Simon O’Brien

• Regular updates from each SRG meeting

27 July 2004

Location

9 July 2004

Sue Ellery
Kate Doust
SRG

• Project justification and overview

Meeting

1 April 2004

• Emissions control equipment

15 April 2004

• Environmental assessment process

22 April 2004

• Consultation framework

29 April 2004

• Dispersion air modelling

27 May 2004

• Health Risk Assessment

3 June 2004

• Expert Review Panel nominees

10 June 2004

• SRG terms of reference

17 June 2004

• Stack Height

24 June 2004

• Monitoring requirements
• Visit to Worsley Alumina to view operating
plant with emission control equipment

Kwinana Recquatic Centre

8 July 2004
15 July 2004
22 July 2004
29 July 2004
30 Sept 2004
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Stakeholder

Topics Covered

Communication Channel

Date

Local community

• Updates from each SRG meeting

Available from local newsagents and
shops, and via selected mail outs.

May 2004

Location

June 2004
July 2004

Naval Base Caravan
Park

• Presentation on any topics requested.
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MANAGEMENT OF KEY ISSUES

A register of the issues raised by the SRG during consultation for the Project and Alcoa’s responses to
these issues has been maintained, and is presented in Table 9.
The issues relevant to this Environmental Referral have been substantially addressed within the
relevant sections of this document, including air and noise emissions (refer to Section 3.2 and Section
3.5 respectively) and potential public health impacts (refer to Sections 3.2.2), and will continue to be
addressed through the way in which the Project is operated.
A significant aspect of concern to the SRG relates to atmospheric emissions and their associated
potential health impacts upon the workforce and local community. Alcoa recognises the importance
of the potential health impacts associated with its refineries operations, and as such has conducted a
quantitative health risk assessment that has been independently reviewed by the expert review panel
(refer to Section 3.2.2.2), and has committed to develop and implement an atmospheric emissions
monitoring program (refer to Section 3.2.4).
4.5

ONGOING CONSULTATION

The SRG process developed for this Project will continue beyond environmental approval, at least
until the new emission control equipment is commissioned and monitoring confirms that the
equipment is operating correctly, and within the range predicted by modelling.
However, the CCN that meets monthly to discuss general issues relating to the Kwinana refinery will
continue to meet to enable Alcoa to provide information to the community and interested stakeholders
and obtain feedback on the refinery’s performance.
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Table 9: Issues Raised by the Stakeholder Reference Group During Consultation
Issue

Details

Date

Alcoa Responses

Status

Expected
Completion Date

Information/Feedback

Emissions

What will be in the emissions when the
liquor burner is brought back on line?
Details and content of stack emissions?

1 April 2004

An emissions inventory has been
compiled and the details will be
included in the Health Risk
Assessment and reports.

The list of emission
compounds and
substances is listed in
the HRA provided to
the SRG.

Completed 24 June
2004.

The HRA and expert
review have confirmed
that the emissions from
the upgraded Liquor
Burner will not present
a health risk to
employees or the
community.

Emissions /
Health

How broad does the monitoring need to
be? Will it explore community exposure
in the field and not just employee
exposure?

1 April 2004

Monitoring will include in-stack,
workplace and community
locations to confirm modelling
predictions. Long term monitoring
requirements will be determined as
part of licence conditions.

Alcoa will identify and
prepare a monitoring
program covering in
stack and ambient
monitoring.

Ongoing subject to
DoE review.

Monitoring program
will be reviewed with
SRG and Gov agencies.

Emissions

Will the monitoring equipment, expertise
and proposed modelling of the emissions
be at benchmark level?

1 April 2004

Alcoa will use the best available
equipment, models and expertise to
complete this project.

Alcoa will use NATA
accredited laboratories
to analyse monitoring
samples.

As monitoring
program is
implemented.

Models and methods
have been assessed by
the expert review panel.

Odour/noise/

Can the SRG members visit a Liquor

1 April 2004

Burner facility at one or both of the other

SRG members visited
the Wagerup Refinery
in June and Worsley in
September 2004.

Completed

emissions

Worsley have agreed to an SRG
visit.

refineries using the equipment. (Worsley
and Wageup)?
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Details

Date

Alcoa Responses

Overall
benefits

What are the positives and negatives of

1 April 2004

The air emissions from the Liquor
Burner will be reduced
significantly by the installation of
this equipment. The life of the
Kwinana refinery will be extended
by the recommissioning of the
Liquor Burner. The refinery will
remain cost competitive further
into the future.

Complete. Details are
included in the
Environmental
Application.

29 April 2004

the project? What does it fix and what
does it bring with it?

Status

Expected
Completion Date

Issue

Emissions /
Health

Will the health risk assessment take into
account the expected emission levels and
exposures? This needs to include a peer
review of the assessment.

1 April 2004

Alcoa has used previous
monitoring results, modelling
information, equipment
specifications and other Liquor
Burner emission levels to develop
a Health Risk Assessment. This
information is available to the SRG
and their selected experts for
review.

Complete. Emissions,
expected exposures and
health risks have been
included in supporting
reports.

End June

Emissions

Total emissions are expected to be
reduced at the Kwinana refinery however,
Alcoa is unlikely to be able to quantify
the extent of reduction. Ensure statement
on this is referenced in the
documentation.

10 June
2004

Alcoa intends to increase the level
of detail of emissions monitoring
of fugitive sources to better
quantify the total emissions impact
of the liquor burner. This will be
undertaken over the next 2 years.

To be completed by end
of 2006.

In progress.
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Expected
Completion Date

Issue

Details

Date

Alcoa Responses

Status

Emissions

Particulate control equipment – ensure
that trigger levels for upset or emergency
conditions are documented.

17 June
2004

Particulate filters will have spare
capacity to handle upset conditions
and have detectors to identify if
filter elements fail.

Spare capacity is being
designed into the dust
collector and triboelectric detectors
installed.

During
construction.

Will update SRG at
later meetings.

Equipment
performance

Failsafe measures need to be documented.

17 June
2004

The power shed procedures will be
updated to ensure the emission
control equipment is last to be shut
off in a power failure.
Instrumentation will be installed to
ensure maximum operation of the
RTO.

Has been identified in
HAZOP.

Instrumentation
will be installed
during construction
and procedures
updated prior to
commissioning.

Will update SRG at
later meetings

Health
standards

Reference to standards should be
included in documentation and be clear re
health risks.

29 April

Health standards are included in
Health Risk Assessment and other
technical reports.

Complete.

June 2004

Included in HRA and
discussed with SRG.

Modelling

Provide details on the evaluation and
validation of the model for emissions.

15 April

The SKM Air Dispersion
Modelling Report (29/4/04)
identifies the validation completed
for CALPUFF and TAPM.

CSIRO have advised in
the expert review that
the air dispersion
models are appropriate.
If the safety margins
are close then it may be
advisable to revalidate
the models.

Complete.

Revalidation of the air
dispersion model is not
required based on the
criteria specified by Dr
Bill Physick.
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Issue
Noise

Details
Noise levels should meet legal
requirements and not contribute to
community annoyance.
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Date
29 July 2004

Alcoa Responses
Alcoa will ensure noise
specifications for equipment are
designed to minimise noise, meet
the legal requirements and not
pose an annoyance to the
community.

Status
Noise specifications
have been provided to
tenderers and discussed
with the SRG.

Expected
Completion Date
To be confirmed at
project
commissioning.

Information/Feedback
Alcoa has a community
complaint system that
should be used to
register any concerns
with noise or other
emissions.
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CONCLUSIONS

Alcoa’s Liquor Burner Emissions Reduction Project will bring the Kwinana liquor burner emission
controls in-line with current best practice in the alumina industry, reducing atmospheric emissions of
VOCs by at least 98%, reducing particulate emissions to less than 10 mg/m3 and significantly
reducing odour emissions.
Given the high levels of organics naturally present in bauxite ore sourced from the Darling Range, it
is essential that organic impurities be removed from the alumina refining caustic liquor circuit to
maintain the efficiency and international cost competitiveness of our alumina industry.
RTO technology will be used to control VOC and odour emissions from the liquor burner. It has been
selected on the basis that it is proven technology used extensively for the control of atmospheric
emissions from industrial processes, and is able to achieve the high levels of emission control
efficiency and equipment availability set by Alcoa for this Project.
The key environmental issues associated with the Project relate to air quality. Accordingly a number
of studies have been undertaken by independent specialists to assess the potential air quality impacts
associated with the Kwinana liquor burner within the context of this Project. From these studies it can
be concluded that:
•

the ambient air quality impacts associated with the emissions from the upgraded Kwinana liquor
burner, including combustion products (CO, NO2 and SO2), particulates (as PM10) and VOCs
(benzene, formaldehyde, toluene and xylenes) are predicted to comfortably comply with the
national ambient air quality guidelines;

•

there is little likelihood of health effects being caused by either acute or chronic exposure of the
general public to the atmospheric emissions from the Kwinana liquor burner, and this Project is
predicted to reduce the likelihood of health effects further; and

•

the upgraded emissions control equipment is expected to achieve a substantial reduction in the
odour impacts arising from the emissions of VOCs and the associated odours discharged from the
Kwinana liquor burner, and such a reduction will effectively eliminate the liquor burner as a
significant contributor to odour emissions from the Kwinana refinery.

Independent expert reviews have been conducted of the air dispersion modelling and health screening
assessment components of the air quality assessment. The expert reviews have confirmed that the
approaches taken for these assessments have been based on sound scientific principles and appropriate
for the intended purpose, and in each case the findings have been endorsed by the peer reviewers.
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The Project will result in a minor increase (0.2% or approximately 3,000 tonnes per annum) in
greenhouse gas production, however the increase is expected to be offset by the improved efficiency
of the entire refinery production circuit.
Due to the brownfield location of the Project, there will be no impact upon the following
environmental issues:
•

flora and vegetation;

•

fauna;

•

rivers, creeks, wetlands and estuaries;

•

areas of significant conservation value;

•

coastal zones areas;

•

marine areas and biota; and

•

cultural heritage.

The key environmental issues raised by the SRG relevant to this Referral relate to air and noise
emissions, and potential public health impacts. These issues have been substantially addressed within
the relevant sections of this document.
Based on these conclusions, Alcoa is confident that it will achieve the key objectives of the Kwinana
Liquor Burner Emissions Reduction Project, which are:
•

to achieve reductions in atmospheric emissions, including VOCs, odour and particulates, using
emission controls that are in-line with current best practice in the alumina industry;

•

to continue to ensure that the ongoing operation of the Kwinana liquor burner does not result in
adverse health or amenity impacts upon the local community or Alcoa’s employees;

•

to optimise the utilisation of caustic and improve the alumina yield of the Kwinana refinery
process so as to maintain its market competitiveness and long-term economic viability; and

•

to maintain and increase the community’s confidence in the management of emissions from the
Kwinana liquor burner.

Alcoa will develop and implement an atmospheric emissions monitoring program as part of this
Project. The objectives of the atmospheric emissions monitoring program will be to:
•

verify the performance guarantees provided by the emission control equipment suppliers are
achieved, and confirm the reduction in emissions achieved through the installation of the
upgraded emissions control equipment;

•

provide additional emission monitoring data to further characterise and improve the
understanding of atmospheric emissions, and to refine the health risk assessment of the air
emissions from the Kwinana liquor burner, if required; and
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to increase the community’s confidence in the management of emissions from the Kwinana liquor
burner.

Alcoa will conduct source and ambient monitoring to determine whether the performance of the liquor
burner emission control equipment delivers the predicted outcomes. The source emissions monitoring
program will include comprehensive stack emissions monitoring of relevant criteria pollutants, VOCs,
particulates and trace metals as part of the Project’s commissioning activities, and an ongoing targeted
emissions monitoring program.
Alcoa will install and operate continuous carbon monoxide emission monitoring equipment to enable
it to continually monitor and adjust the performance of the RTO as the carbon monoxide destruction
efficiency has been shown to be representative of the VOC destruction efficiency.
Alcoa proposes to monitor ambient levels of VOCs at two sites at the refinery and three sites within
the local community before the liquor burner is returned to service and subsequent to recommissioning of the liquor burner. The refinery sites will be decided with employee representatives,
and the SRG will be consulted for the community sites along with government agencies.
Alcoa will also produce a supplementary air quality report that demonstrates that the proposed liquor
burner stack is of sufficient height to avoid significant building wake downwash effects on the liquor
burner emissions.
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GLOSSARY

Abbreviations
Al2O3
Al2O3.xH2O
CO
CO2
COPC
CCN
DCS
DoE
DoH
EPA
EPP
ESP
EMS
H2O
HRA
ISO
NaOH
NaCO3
NaAlO2
NOx
NO
NO2
O2
RTO
RDA
SRG
USEPA
VOC
WAA

Alumina
Alumina hydrate
Carbon monoxide
Carbon dioxide
Compounds of potential concern
Community Consultative Network
Distributed Control System
Department of Environment
Department of Health
Environmental Protection Authority (Western Australia)
Environment Protection Policy
Electrostatic Precipitator
Environmental Management System
Water
Health Risk Assessment
International Standards Organisation
Sodium hydroxide
Sodium carbonate
Sodium aluminate
Oxides of nitrogen
Nitric oxide
Nitrogen dioxide
Oxygen
Regenerative Thermal Oxidiser
Residue Disposal Area
Stakeholder Reference Group
United States Environment Protection Agency
Volatile Organic Compounds
Works Approval Application
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Units
A$
km
L
m
m2
mg/m3
ML/yr
o
C
PJ/yr
ppm
t
tpd
tpa
tCO2
µg/m3
%

Australian dollars
kilometres
Litres
metres
square metres
milligram per cubic metre (expressed dry at 0 degrees Celsius and 1 atmosphere)
Megalitres per year
degrees Celsius
Picajoules per year
parts per million
tonnes
tonnes per day
tonnes per annum
tonnes of carbon dioxide
micrograms per cubic metre
percent
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Appendix A
Alcoa’s Sustainability Principles

Sustainability Principles
Respect & Protect People
We listen to, and respect the views of our workforce and the communities wherever we operate, and we
formulate partnerships that strengthen our interdependence and improve well-being.

Building Community Experience and Well-being
Our operations contribute to improved quality of life and build skills, knowledge and experience in the
communities with which we interact, while respecting the significance and diversity of their culture and
heritage.

Long-term Economic Benefit
Our operations deliver economic benefits to the regions and States in which they operate, to the nation, and to
society in general. Our operations foster economic growth, generate wealth for the community, provide
commercial returns to our shareholders and contribute to long-term economic health.

Efficient Resource Use & Cleaner Production
We use natural resources wisely and manage our environmental impacts to the benefit of the full range of our
stakeholders by employing leading technology and best practice management, and by encouraging responsible
design, use, recycling and disposal of our products.

Ecological Integrity & Biodiversity
Our operations maintain or enhance biological diversity and the fabric of ecological integrity in the
environments in which we operate.

Meeting the Needs of Current and Future Generations
We take a long-term approach to our activities, and work in partnership with communities and governments to
meet the needs and desires of today without compromising the ability of future generations to satisfy their own
needs.

Stakeholder Involvement
We work with our communities, employees, customers, shareholders and suppliers to achieve outcomes and
make decisions of mutual benefit. We report regularly to all our stakeholders on the sustainability performance
of our operations.

Accountability & Governance
We practice ethical business governance, are accountable for our actions, continually improve our performance
and integrate environmental, social and economic considerations in our decision-making.

Appendix B
Air Dispersion Modelling (see CD for report)

Appendix C
Expert Review of Air Dispersion Modelling Report

Summary Letter
The information supplied in this Report is complete and the choice of model,
methodology and interpretation of experiments are scientifically sound. I believe that
the Report shows that CALPUFF (and TAPM) are suitable for modelling odour
emissions from the Kwinana refinery, and also that odours from the new liquor burner
are likely to result in quite low concentrations offsite from the refinery.
It is my opinion that the data analysis and dispersion modelling have been done
correctly, with a suitable model CALPUFF, and that the resulting concentrations in
the vicinity of the receptors are suitable for input to the health risk assessment.
The actual magnitude of the concentrations from the refinery itself must be considered
uncertain, due to the uncertainties in the emissions and observations used to ‘validate’
CALPUFF and TAPM. As far as these uncertainties are concerned, it is extremely
unlikely that the resulting model concentrations are underpredicted by any more than
a factor of three. Even an upper limit of three is considered conservative, given some
of the assumptions (also conservative) made in the modelling. My opinion is that
uncertainties in the odour emissions are not a concern if the acute and chronic Hazard
Index values are well below 1.
On the basis of the information provided, I endorse the findings of this Report.
Dr W.L. Physick
Team Leader, Air Quality Modelling
CSIRO Atmospheric Research
23 June 2004

Review of ‘Kwinana Liquor Burner – Air Dispersion
Modelling’ by SKM Pty. Ltd.
prepared for
Alcoa World Alumina Australia

by
W.L. Physick
CSIRO Atmospheric Research
Private Bag 1
Aspendale Vic 3195
tel: (03) 9239 4636
fax: (03) 9239 4444
email: bill.physick@csiro.au

REPORT
Report C/0989

June 2004

Review
The aim of the SKM study is to predict ground-level odour concentrations from the
previous and the new liquor burner stack at the Kwinana refinery. Predicted
concentrations will be used to provide exposure data for a health screening risk
evaluation of areas neighbouring the Kwinana refinery.
This review discusses each modelling section of the Report and then summarises
under the four categories outlined in Alcoa’s Statement of Work.
In section 4.1, CALPUFF is run for the previous and the new configurations of the
liquor burner stack, using the same constant emission rate for each. It is ostensibly for
NOx, but it could be for anything as there is no comparison with observed
concentrations – I realise that this is not possible as there are many other NOx sources
in the Kwinana complex. The conclusion drawn from this work is that, for the same
emission rate, ground-level concentrations will be slightly lower with the new stack
parameters than with the previous.
In section 4.2 AUSPLUME is also run, with the results compared to those from
CALPUFF in section 4.1. The magnitude and sign of the difference in predicted
concentrations from the two models vary with distance and direction from the source.
Little is learned from this section of the Report and it was probably not necessary. The
Report states that this is done “as a check on the CALPUFF model predictions….”,
implying that AUSPLUME is the truth against which other models should be
compared. I’m sure that SKM would view this with a wry smile as AUSPLUME is a
simpler model which shouldn’t be used in coastal situations like Kwinana. In a morevalid “check” on CALPUFF, SKM (2004) reports a comparison of odour predictions
for a number of days between CALPUFF and TAPM. It was shown that there was
little difference between the models. TAPM is a more complex model than CALPUFF
and has been run with the SO2 emissions inventory for all Kwinana industries and
validated against monitoring data at the six monitoring sites, producing good
agreement at all sites. It has also performed very well against other models in
international comparisons, with the results published in the international peerreviewed literature. TAPM was rated in the top 2 models for all three data sets. Good
validation outcomes have also been obtained on Pilbara and Collie data sets.
In section 4.3, CALPUFF is run for three additional input and dispersion options. It is
concluded that the original model configuration (used in section 4.1) is the most
conservative, i.e. gives the highest 1-hour NOx concentrations at distances greater
than 1 km from the refinery, and for this reason it is used for the odour modelling.
Section 4.4 is good. Predicted NOx concentrations from CALPUFF and TAPM are
compared over a 45-day period, with the conclusion that beyond 500 – 1000 m from
the stack there is very little difference between concentrations from the two models,
either for hourly concentrations or for the averages over the 45-day period. This is an
important finding for CALPUFF as the 13 sensitive receptors, apart from no. 1, are
further than 1000 m from the stack, and TAPM is a validated model for Kwinana. On
p20 and Figure 23, there is a good assessment as to why CALPUFF (and
AUSPLUME) predict higher than TAPM within 500 m of the stack. SKM conclude

that TAPM treats the interaction between plumes and building wakes in a more
realistic manner for light wind conditions.
In section 5.1, given previous and new odour emission rates, CALPUFF is used to
predict 3-minute odour concentrations from the new and previous configurations of
the liquor burner operating with and without the rest of the refinery. Results indicate
the previous liquor burner is likely to have made a significant contribution to the
overall odour concentrations offsite, whereas the new liquor burner is likely to have a
very small impact in the same area.
In section 5.2, AUSPLUME is run for odour and compared to CALPUFF and to
previous AUSPLUME results (Alcoa, 2001). The model is run with and without
building wake effects and for slightly different meteorological input files. The
considerable differences between the results from each of these runs, and from the
CALPUFF results, are a worry and suggest that AUSPLUME should not be persisted
with for Kwinana work, especially when models like TAPM and CALPUFF are
available.

Comments re four categories in Statement of Work.
Completeness of the information presented
All information needed to assess the modelling methodology and results is included in
the Report and in SKM (2004). The latter report was also provided by Alcoa.
Suitability of the measurements performed for assessing the project impacts
The model used to predict ground-level concentrations of odour in this project is
CALPUFF. On p.1 of the Report, it is referred to as “the model CALPUFF which has
been validated for the refinery (SKM, 2004) along with…”. While CALPUFF, and
TAPM, were judged in SKM (2004) to have performed reasonably well against the
odour measurements, I believe that there was so much uncertainty in both the odour
emissions and the observations of odour concentration that it is incorrect to say that
either model has been validated for odour modelling from the Kwinana refinery. The
uncertainties in the odour data and the implications for model evaluation have been
recognised and discussed in SKM (2004) on p36 and 39, with a recommendation on
p56 for another round of odour sampling and data collection to be undertaken. I
support this recommendation.
Correctness of the analysis performed on the data with respect to health impact
assessments
It is my opinion that the data analysis and dispersion modelling have been done
correctly, with a suitable model CALPUFF, and that the resulting concentrations in
the vicinity of the receptors are suitable for input to the health risk assessment.
Suitability of modelling methodology used to make predictions relating to the
health impact assessment
My assessment is that the models have been configured (Section 2 and SKM (2004))
and run properly, the various experiments designed well and the interpretation of the
results carried out correctly and in a logical manner. While TAPM may be the best
model to use for close-in modelling (within 1 km), the Report showed that CALPUFF

is quite suitable for modelling in the sensitive receptor areas, where the health impact
assessments need to be carried out.
In summary, I believe that this Report has shown that CALPUFF (and TAPM) are
suitable for modelling odour emissions from the Kwinana refinery, and also that
odours from the new liquor burner are likely to result in quite low concentrations
offsite from the refinery. The actual magnitude of the concentrations from the refinery
itself must be considered uncertain, due to the uncertainties in the emissions and
observations used to ‘validate’ CALPUFF and TAPM. As far as these uncertainties
are concerned, it is extremely unlikely that the resulting model concentrations are
underpredicted by any more than a factor of three. Even an upper limit of three is
considered conservative, given some of the assumptions (also conservative) made in
the modelling. My opinion is that uncertainties in the odour emissions are not a
concern if the acute and chronic Hazard Index values are well below 1.
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Appendix E
Expert Review of Screening Health Risk Assessment

BenchMark Toxicology Services
As Trustee for the P & K family Trust ABN 72 217 434 679
PO Box 1301
Canning Bridge WA 6153
Peter N Di Marco
Phone/Fax: #61 (0) 8 9315 9628,
PhD, Fellow Academy of Toxicological Sciences
Email: pdimarco@bigpond.net.au
Managing Director & Principal Consultant

Empowering Through Knowledge
Your Reference:
Our Reference: BTS 04/0009

Mr Lance Whitewood
EHS Manager
Alcoa World Aluminium Australia
Kwinana Refinery
PO Box 161
Kwinana 6167
Dear Lance
Enclosed please find the final report by BenchMark Toxicology Services of the
Peer Review of the Environ Document entitled Atmospheric Emissions Screening
Assessment. Upgraded Kwinana Liquor Burner.
As previously advised, the draft report which I sent you on 5 July 2004 for
comment by Environ and the stakeholder Reference Group has been amended
taking into account the comments received. As predicted the conclusions of the
review have not altered.
Thank you for the opportunity to work with you and the Stakeholder Reference
Group on this project.
Yours sincerely

Peter N Di Marco PhD, Fellow ATS
Managing Director & Principal Consultant
BENCHMARK TOXICOLOGY SERVICES
23 July 2004

Specialising in toxicity evaluations, risk assessment, contaminated sites
Street Address 1 Atkins Road, Applecross, Western Australia 6153

BenchMark Toxicology Services
As Trustee for the P & K Family Trust (ABN 72 217 434 679)

Empowering Through Knowledge

Peer Review of
Atmospheric Emissions Screening Assessment. Upgraded
Kwinana Liquor Burner
by Environ Australia Pty Ltd
25 June 2004

Prepared for:

Alcoa World Alumina Australia
on Behalf of
The Stakeholder Reference Group (SRG)
Prepared by:
Dr Peter N Di Marco, PhD, Fellow ATS
Principal Consultant
BenchMark Toxicology Services Pty Ltd
Adjunct Associate Professor
School of Biological Sciences and Biotechnology, Murdoch University
School of Public Health, Curtin University

Peter N Di Marco PhD, Fellow ATS
BENCHMARK TOXICOLOGY SERVICES

BTS File Number: BTS 04/0009
Date: 21 July 2004

PO Box 1301
Canning Bridge
Western Australia 6153
Phone/Fax: 08 9315 9628
E-mail: pdimarco@bigpond.net.au
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Disclaimer
BenchMark Toxicology Services Pty Ltd has prepared this document as an
account of works for Alcoa World Alumina Australia (Alcoa) consistent with the
agreed scope of works and contractual agreement. The material in it reflects
BenchMark Toxicology Services’ best judgement in the light of the information
provided by Alcoa, the information available at the time and a duty of care as
exercised by reputable practitioners of the profession. However, as BenchMark
Toxicology Services cannot control the conditions under which this report may be
used, it will not be responsible for damages of any nature resulting from use of,
or reliance upon, the information contained in this report.
The report should be read in full and used only for the intended purposes
described in the report and within the context of the scope of works agreed with
Alcoa. Taken in a different context or at another time, the advice or information
provided may not be valid or relevant.
BenchMark Toxicology Services disclaims any responsibility to any third
party who may use the information in this report. Neither the whole of the report
nor any part of the report or reference to the report may be published in any
document, statement or circular nor in any communication with third parties
without the prior written approval from BenchMark Toxicology Services Pty Ltd of
the form and context in which it will appear.
Other than specified in the contractual agreement between Alcoa and
BenchMark Toxicology Services Pty Ltd, this report and the information contained
in it is the intellectual property of BenchMark Toxicology Services Pty Ltd. Alcoa
is granted an exclusive licence for the use of the report for the purposes
described in the report or the contract.
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PEER REVIEW OF
ATMOSPHERIC EMISSIONS SCREENING ASSESSMENT. UPGRADED KWINANA
LIQUOR BURNER
BY ENVIRON AUSTRALIA PTY LTD
25 JUNE 2004

1.

Executive Summary

1. The screening assessment of the emissions from the Liquor Burner by Environ
is based on well-established and acceptable health risk assessment methods
used by regulatory agencies both in Australia and overseas.
2. The approach is relatively conservative, which leads in all likelihood to an
overestimation, rather than an underestimation, of the potential risks.
BenchMark Toxicology Services considers that the outcomes provide sufficient
and adequate protection of public health.
3. Two scenarios are considered for exposure assessment: historical stack
monitoring data at the Liquor Burner at the Alcoa Kwinana refinery before
operations were stopped in 2002, and updated emission estimates for the
proposed upgraded Liquor Burner.
4. Ground level concentrations for the quantifiable components of the emissions
are estimated using air dispersion modelling for the two exposure scenarios.
Ground level concentrations are estimated for each of the 13 identified
receptor locations within the industrial area and the buffer zone. Receptors 1
and 6 within the industrial area are identified as the most likely exposed
receptors and receptor 12 as the least exposed.
5. Acute (1-h and 24-h averages, maximum and 99.5th percentile) and chronic
(annual average) ground level concentrations are estimated. BenchMark
Toxicology Services considers that these averaging times are adequate.
6. Environ compares the estimated ground level concentrations with appropriate
air quality guidelines and toxicity values where available to assess the
potential impacts on health. BenchMark Toxicology Services considers that
the sources of the air quality guidelines and toxicity values are appropriate
and consistent with Australian health risk assessment guidelines.
7. Importantly the potential impact of all the components of the emissions is
assessed, as well as assessing each component individually, by using an
additive model. This is consistent with the default US EPA approach – one of
the few jurisdictions that have developed guidelines for assessing risks of
complex mixtures.
8. The assessment suggests that the historical emissions have not impacted
adversely on the health of the identified residents and public places subject to
exposure from the emissions.
9. As future emissions from the upgraded emission controls on the Liquor Burner
are predicted to be much lower than historical emission, the use of the Liquor
Burner in future is highly unlikely to pose any risk of adverse health effects.
10. In future, Alcoa should undertake emission monitoring and use appropriate
analytical techniques to identify and quantify emissions from the Liquor
Burner to confirm the predicted emission and further define and quantify the
emission profile and composition.
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PEER REVIEW OF
ATMOSPHERIC EMISSIONS SCREENING ASSESSMENT. UPGRADED KWINANA
LIQUOR BURNER
BY ENVIRON AUSTRALIA PTY LTD
25 JUNE 2004

2.

Background and Scope

Alcoa World Alumina Australia (Alcoa) has retained BenchMark Toxicology
Services Pty Ltd to provide an independent review of the toxicological and health
risk assessment aspects of the report Atmospheric Emissions Screening
Assessment. Upgraded Kwinana Liquor Burner by Environ Australia Pty Ltd dated
25 June 2004. The ensuing report is to be presented to the Stakeholder
Reference Group (SRG).
The document prepared by Environ Australia comprises a screening health
risk assessment of emissions from the Liquor Burner at Alcoa’s Kwinana Refinery
based on predicted ground-level concentrations of emission components (derived
by modelling) of:
1.

Historical emissions before the Liquor Burner at Alcoa’s Kwinana Refinery
ceased operating in 2002.

2.

Updated emission estimates for the proposed upgraded Liquor Burner at the
same facility.

BenchMark Toxicology Services has not evaluated either the air dispersion
modelling or the predicted stack emissions from the upgraded Liquor Burner as
they fall outside its area of expertise. Consequently, the estimated ground level
concentrations have been taken at face value in reviewing the screening
assessment.
The covering letter attached to the Environ report (from Brian Bell of
Environ to Alcoa) refers to the findings of the review undertaken by Dr Roger
Drew of Toxikos Pty Ltd (24 May 2004) having been taken into account in the
revision of the document. Benchmark Toxicology Services has not reviewed the
Toxikos document as it is outside the scope of its contract with Alcoa.
In assessing the proposal and establishing a contract for the project with
Alcoa, Peter Di Marco, Managing Director of BenchMark Toxicology Services, has
had a number of telephone conversations with Lance Whitewood and Stephen
Mills of Alcoa. In addition, in the process of the review, Peter Di Marco contacted
Karla Hinkley of Environ by telephone on 2 July 2004 to clarify the value of the
phenanthrene concentration reported in Table 10 of the Environ report.
Subsequently, Environ was given a copy of the draft report and has provided
satisfactory explanations for a number of the issues raised and the draft report
amended accordingly. BenchMark Toxicology Services attended a meeting of the
SRG held in Kwinana on Thursday 15 July 2004 and has amended the draft report
to take into account the issues raised/tabled by members at the meeting.

3.

Overview/General Comments

The health risk assessment of emissions from the Liquor Burner is based on
well-established and acceptable methods used by regulatory agencies both in
Australia and overseas. The approach is relatively conservative, which leads in all
likelihood to an overestimation of the potential risks rather than an
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underestimation. Consequently, BenchMark Toxicology Services considers that
the outcomes provide sufficient and adequate protection of public health.
Two scenarios are considered for exposure assessment: historical stack
monitoring data at the Liquor Burner at the Alcoa Kwinana refinery before
operations were stopped in 2002 and updated emission estimates for the
proposed upgraded Liquor Burner.
Sixty components were quantified from historical emission data and used in
the risk assessment. Twenty four other components were either present in the
emissions at too low a concentration to be quantified by the analytical methods
used or their identity was uncertain. The updated emission estimates were based
on definitions for mass emissions for 8 components and industrial experience or
manufacturer’s advice for the remainder.
Air dispersion modelling, based on historical stack emissions and predicted
stack emissions from upgraded emission controls in the future, is used to
estimate ground level concentrations for each of the identified and quantified
emission components at 13 identified receptor locations within the industrial area
and the buffer zone. Receptors 1 and 6 within the industrial area are identified as
the most likely exposed receptors and receptor 12 within the buffer zone as the
least exposed.
The estimates included 1-h and 24-h averages (maximum and 99.5th
percentile values) for assessing potential acute effects, and annual averages for
assessing chronic effects. This is considered appropriate.
The risk assessment is based on a comparison of the estimated ground level
concentrations with ambient air quality guidelines for non-carcinogenic effects
(acute and chronic) and calculation of risks for carcinogenic effects. Only
inhalational exposure is considered – this is justifiable.
An additive model is used to assess the potential adverse health effects of
the emissions as a whole. In the case of non-carcinogenic endpoints, the Hazard
Quotient (ratio of air concentration to guideline value, HQ) for each component of
the emissions is calculated and the result for each component added to give a
Hazard Index (HI) for the emissions. The HQ and HI are measures of the margin
of safety, which is reflected in the size of the HI or the HQ - the smaller the HI or
HQ, the larger the margin of safety.
In the case of carcinogenic effects, the incremental lifetime cancer risks for
each substance are summed to give the total incremental lifetime cancer risk for
all carcinogenic substances in the emissions.
These approaches are overall consistent with national and international
practices and relatively conservative. Use of the additive model is consistent with
the default US EPA approach for complex mixtures – one of the few jurisdictions
that have developed guidelines for assessing risks of complex mixtures.
Environ has identified ambient air quality guidelines (acute and chronic) or
unit cancer risks that have been developed and published by national or
international jurisdictions for 38 of the emission components and air guidelines
for another 10 components that have been developed and published by the state
of Texas in the USA. BenchMark Toxicology Services has identified toxicity values
and guidelines for another four components that could be used in the risk
assessment.
Environ does not clearly distinguish between toxicity values (estimates of a
safe or acceptable dose) and air quality guidelines or criteria (to which Environ
refers as health protective guidelines). In some, but not all case, these may be
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the same. The distinction is important for understanding the outcomes and
interpreting exceedances.
BenchMark Toxicology Services supports the use of unit risk factors in the
assessment of benzene and arsenic. They are classified as known human
carcinogens by the International Agency for Research on Cancer (IARC).
Formaldehyde is classified as a probable human carcinogen by IRAC and normally
would also be assessed using unit risk factors. However, irritation and cell death
in the nasopharyngeal tissues precede the carcinogenic effects. Cancer does not
develop in the absence of tissue damage, which occurs at higher concentration of
formaldehyde than required to cause irritation. Therefore, a health guideline that
is protective against irritation will also be protective against cancer.
Consequently the assessment of formaldehyde (and the closely related
acetaldehyde) is based on a non-cancer adverse effect, ie, irritation.
Environ assesses fluoranthene (a polycyclic aromatic hydrocarbon, PAH)
using the unit risk factors of 8.7-87 x 10-5 (µg/m3)-1 derived by WHO from the
unit risk for benzo(a)pyrene (8.7 x 10-2 (µg/m3)-1) and a potency factor of
0.001-0.01 relative to benzo(a)pyrene (ie, fluoranthene is 100-1000 times less
potent than benzo(a)pyrene). Benzo(a)pyrene is he most studied of the PAH
congeners and is also a very potent animal carcinogen. Hence, it is used as a
reference compound for other PAH compounds in assessing their relative
potencies.
The carcinogenic potential of fluoranthene cannot be classified because of
insufficient scientific data (unclassifiable by IARC and US EPA). Usually such
substances are assessed using toxicity values based on non-carcinogenic effects.
Non-cancer toxicity values for fluoranthene have been developed and published
by the US EPA and it would have been appropriate to use these in the screening
assessment. The approach taken by Environ, although inconsistent with
Australian practices, is a more conservative approach, hence more health
protective.
The calculated HI or the incremental lifetime risks for arsenic and benzene
are within acceptable levels based on historical emissions for all the quantified
emission components for which ambient air guidelines were identified. The
predicted emissions when the upgraded emission controls are installed are around
one to two orders of magnitude lower than historical emissions. Consequently,
the likelihood of adverse health effects from the emissions is very low.
The screening assessment by Environ is consistent with national and
international practices. The approach is conservative so that the potential risks
are likely to be overestimated rather than underestimated. Importantly, the
potential adverse health effects of the emissions as a whole are assessed as well
as those of the individual components of the mixture. The outcomes indicate that
the historical emissions are unlikely to have affected adversely the health of the
identified receptors in the past, and the likelihood is even less if the Liquor Burner
emissions comply with predicted emissions in future.
Adequate monitoring of emissions and analytical techniques to identify and
quantify the individual components of the emissions should ensure compliance
with the set limits and verify the predicted emissions.
Specific comments are provided in the sections that follow.
Limitations
Environ has clearly identified a number of uncertainties associated with the
risk assessment, emissions monitoring and air dispersion modelling. The
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outcomes of the risk assessment are valid for the information used and the way it
is used, thus reflect the weight (amount) and strength (quality) of the scientific
data and processes.
Generally, a conservative approach is taken in risk assessment to
compensate for its limitations - toxicity values tend to be underestimated (lower
values) and exposure tends to be overestimated (higher values). This is to
ensure, as far as possible, that overall risks to health are overestimated rather
than underestimated. Thus providing a reasonable degree of confidence that
human health is protected if exposure is less than the acceptable levels.
However, it is important to stress that risk assessment is only one of the
tools that inform decision-making in environmental issues. It is not a solution or
an end in itself.
The type of screening risk assessment undertaken by Environ examines the
likely impacts of the emissions on health as measured by toxicological effects,
pathological changes and generally measurable adverse health effects in
experimental or epidemiological studies. It does not assess health in the broader
context of wellbeing. This is not unique to the work carried out by Environ for the
Alcoa emissions. It is a limitation that applies generally to current risk
assessment practices and the available information on which they are based.
Assessment of health in the broader context requires different
methodologies, which have not been fully developed nor used to any great extent
in Australia. The development of the proposed Health Impact Assessment in
Australia will go some way towards addressing this issue, in particular
engendering pro-activity and fostering cooperation between stakeholders and
interested parties.
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4.

Detailed review of document and specific comments

The following are specific comments on each of the section of the Environ
report. Specifically they address the different components of risk assessment,
hazard identification, exposure assessment, toxicity assessment and risk
characterisation, as well as the results of the screening assessment and
discussion of the uncertainties.
4.1. Section 2. - Overview of the screening assessment approach
The health risk assessment of the emissions from the Liquor Burner is based
on well-established and acceptable methods used by regulatory agencies both in
Australia and overseas. The approach is relatively conservative, which leads in all
likelihood to an overestimation of the potential risks rather than an
underestimation. Consequently, the outcomes provide sufficient and adequate
protection of public health.
Further, an additive model is used to assess the potential health impacts of
the components in the emissions as a whole. The calculated quantitative health
risk indicators for each individual compound emitted from the Liquor Burner are
added to give an overall health indicator for the emissions.
This is an additional degree of conservatism that is introduced, since
additivity is normally considered for substances that cause toxic effects through
common or comparable mechanisms of action. However, it is consistent with the
default approach taken when the mechanisms of action of the individual
substances in a mixture or the interactions between the chemicals are not
sufficiently understood or are unknown. Specifically, it is consistent with the
default US EPA approach – one of the few jurisdictions that have developed
guidelines for assessing risks of complex mixtures.
Environ does not provide a separate section on hazard identification.
However, the chemicals of concern are identified under exposure assessment
from the historical Liquor Burner stack emissions and the major hazards of
concern for some of the chemicals identified in the toxicity assessment.
4.2. Section 3. - Exposure assessment
The exposure assessment is based on estimated or predicted concentrations
of emissions from the Liquor Burner from two exposure sources:
•

•
1.

Estimates of mass emission data from the Liquor Burner before it was shut
down in 2002 and the components identified in the emissions. The data were
provided to Environ by Alcoa and are based on results from monitoring
programs of stack emissions from the Liquor Burner at Kwinana over a period
of 6 years from 1996 to 2002.
Predicted or expected emissions after the Liquor Burner has been updated
with new air emission control equipment.
Estimates from previous monitoring results

The compounds identified in the emissions have been grouped into the
following generic groups (listed alphabetically):
•
•
•

Aldehydes and ketones
Carboxylic acids
Metals
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•
•
•
•
•

Organo sulphides
Particulates
Products of combustion (CO, SO2, NO2)
Semi-volatile organic compounds (SVOC)
Volatile Organic Compounds (VOC)

Sixty individual compounds were identified within these groups and
quantified by the analytical methods used. These were used in the health risk
assessment.
An additional 24 VOC were present in the Liquor Burner emissions, but no
health risk assessment was conducted on them because either their identification
was uncertain or they were present at concentrations below the limit of
quantification for the analytical techniques used. While this is consistent with
good scientific principles in the absence of information, every effort should be
made to characterise fully the emissions from the Liquor Burner.
2.

Estimated emissions after new emission controls are instituted

The concentrations of emission components after the new emission control
equipment is installed in the Liquor Burner are derived in two ways:
•

Alcoa has defined the maximum concentrations to be emitted (to define mass
emissions from the Liquor Burner) for some emission components as outlined
in the following table and compared them with previous emissions.
Component

Available Data#
3

mg/Nm
24 – 200
1,700 – 5, 000
79 –135
39
63 – 148
4.1
32 - 55
5.9 – 6.2

Total Suspended Particulates (TPS)
Carbon Monoxide (CO)
Oxides of Nitrogen (as NO2)
Acetaldehyde
Acetone
Formaldehyde
Benzene
Toluene
#: Data from previous monitoring
*: Upgraded estimate as a percentage of available data.

•

Upgraded Estimate
mg/Nm3
10
200
135
2
5
0.4
2
0.5

%*
41 -2
12 - 4
170 - 100
5
8-3
10
6-4
8

For the remainder of the emission components, Alcoa has accepted industrial
experience or the advice of the manufactures of the emission controls to be
instituted on the expected emissions (reduction by 99.5% for aldehydes and
ketones and 98% for other VOC components).

4.2.1.

Section 3.1.1 - Dioxins and Furans

The Liquor Burner stack was sampled for dioxins and furans in 2001. Two
dioxins were identified and quantified, others were present but below the
quantification limit. The chemicals identified have a Toxic Equivalency Factor
(TEF) of zero; hence the Toxicity Equivalent Quotient (TEQ) is zero.
These were no longer considered in the health risk assessment. This is
consistent with international approaches in assessing exposure to dioxins and
furans.
Dioxins and furans consist of groups of closely related individual chemicals
(congeners) with similar toxicological profiles (some of the congeners), but
different toxicity potencies. For risk assessment purposes, it is assumed that all
congeners act through a common mechanism and their toxicity potencies are
______________________________________________________________________________
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expressed as a ratio to the toxicity potency of a reference chemical
(2,3,7,8-tetrachlorodibenzodioxin or TCDD, which is given a factor of 1). The TEF
approach is applied to dioxins, furans and some dioxin like polychlorinated
biphenyls (PCB).
The TEF ratios are used to calculate the relative contribution to the overall
dose (TEQ) from the concentration of each congener in the medium. That is, the
concentration of the congener in the medium (air) is multiplied by the TEF to give
a TCDD equivalent concentration and the TEF for each congener present added to
give an overall single concentration (TEQ) equivalent to TCCD concentration.
Thus only one concentration (dose), equivalent to a dose of TCDD, is used in the
risk assessment and compared to the toxicity profile and toxicity value for TCDD.
As the congeners found in the emissions have a TEF of zero, the equivalent dose
of TCDD (TEQ) was also zero.
4.2.2.

Section 3.2 - Potential receptors

Alcoa has identified the population at risk of being exposed to the Liquor
Burner emissions. It consists of individuals in 11 residences, one caravan park
and the Naval Base hotel.
Four target sites are within the industrial area (EPP Area A), about 2-3 km
from the Liquor Burner (estimated from Figure 1 in the Environ report), north and
south east of the Liquor Burner. The remainder are in the buffer zone (EPP Area
B). Receptors 1 and 6 within the industrial area are identified as the most likely
exposed receptors and receptor 12 in the buffer zone as the least exposed.
4.2.3.

Section 3.3 - Exposure routes considered

Inhalation was the only route of exposure considered. The reason given is
that the majority of the components are volatile; hence inhalation is the most
significant route of exposure.
Whether or not other routes of exposure (oral and dermal) are important
depends on whether or not the emission components are deposited in any
significant amount on soil, water or garden produce. The Office of Environmental
Health Hazard Assessment in California (OEHHA, 2000)1 has developed a list of
compounds for which multi pathway exposure needs to be considered. Arsenic
was the only chemical component of the emissions from the Liquor Burner found
on the OEHHA list. The decision to consider only the inhalational route is based
on this list (see Section 3.4.1 for additional comments on arsenic).
4.2.4.

Section 3.4 – Estimated concentrations in air

The maximum and 99.5th percentile 1-h and 24-h average ground-level
concentrations of the emission components (and the annual average ground-level
concentration) at each of the receptor locations were estimated from the results
of air dispersion modelling of oxides of nitrogen.
Environ does not provide a justification for the appropriateness of using
such an approach to determine ambient air concentration of the emissions. Given
that particles behave differently than gases in air and the half-life of different
VOC can vary, a more comprehensive description would facilitate understanding

1

Office of Environmental Health Hazard Assessment (OEHHA)(2000). Air Toxics "Hot Spots" Program Risk
Assessment Guidelines Part IV Exposure Assessment and Stochastic Analysis Technical Support Document.
October 27, 2000. http://www.oehha.ca.gov/air/hot_spots/finalStoc.html
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and acceptance of the results of the air modelling. Sinclair Knight and Mertz
undertook the air dispersion modelling and their report might provide the
justification for the approach (not reviewed by BenchMark Toxicology Services).
It is not readily clear what is meant by the sentence: NOx emissions
comprise oxides of nitrogen (NO) and nitrogen dioxide NO2. Presumably the
phrase oxides of nitrogen is meant to be nitrogen oxide. In addition, it is not
readily clear whether the estimated NO2 or total NOx ground-level concentration
was used in equation 1.
4.2.5.

Section 3.4.1 - Averaging period adjustment

The air guideline values for carbon monoxide, acrolein and styrene are for
8-h, 30 min and 1 week averages, respectively. These averaging periods do not
correspond to the 1-h and 24-h averaging periods predicted in the modelling.
Consequently, the predicted ground-level concentrations were adjusted to the
appropriate averaging period to allow comparison with the reference guideline
value. The Power Law of Hanna, Briggs and Hosker (equation 2) was used to
make the conversion (this source requires a reference).
BenchMark Toxicology Services has not evaluated the appropriateness of
using the Power law for adjusting averaging periods, as the reference could not
be sourced readily.
4.3. Section 4. - Toxicity assessment
The approach described is consistent with national and international
approaches to assessing toxicity.
For risk assessment purposes two models are used in deriving toxicity
values: threshold and non-threshold models.
In this review, the term toxicity value is used generically to refer to
estimates of Tolerable Intakes (TI) based on the threshold model named variably
by different jurisdictions as Tolerable Daily Intakes (TDI), Acceptable Daily Intake
(ADI), Tolerable Concentration (TC), Reference Dose (RfD), Reference
Concentration (RfC), Maximal Risk Levels (MRL), and outcomes of probabilistic
models (non-threshold model) such as unit risk (UR, the risk associated with
exposure to a unit concentration such 1 µg/m3), risk specific dose (RSD, risk
associated with a particular dose), slope factors (the gradient – slope of the doseresponse curve) or Virtually Safe Dose (VSD, the dose at an acceptable or
negligible level of risk).
The underlying assumption in the threshold model is that there is a
threshold dose, below which no adverse or toxic effect occurs. Toxicity values are
expressed as the dose or concentration that is unlikely to cause any appreciable
adverse health effects over a lifetime. This model is used in deriving toxicity
values for substances that do not have carcinogenic properties or for non-cancer
adverse effects for substances that do as well as for some substances that have
carcinogenic properties.
The underlying assumption in the non-threshold model is that there is a
finite probability of an adverse effect no matter how low the dose. Toxicity values
are expressed as risk probabilities (eg, UR, slope factor) from which a dose or
concentration (RSD, VSD) that poses a negligible or acceptable risk (eg, one in
one million risk) can be determined. This model is used in deriving toxicity values
for substances that have carcinogenic properties, particularly those that also
exhibit genotoxic properties (damage to genetic material).
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The outcomes of both models are toxicity values, which in essence are
estimates of a safe or acceptable dose of the substance based on the knowledge
available at the time. Both models are based on sets of assumptions, which are
intentionally conservative to ensure overestimation of the likely risks posed by
the substance; hence to be protective of human health. The non-threshold model
generally gives more conservative estimates of risk than the threshold model.
The toxicity values so derived are then used to calculate guideline values or
criteria in a particular medium (air, water, soil, food), which are the basis for
regulating the levels of contaminants in the medium.
The document by Environ is not entirely clear on the distinction between a
guideline value or criterion (referred to as health protective guideline) and a
toxicity value (the dose or concentration to which one can be exposed for a
defined period without any appreciable adverse health effects or a negligible risk).
The derivation of guidelines is in the main based on toxicity values.
In the case of air quality, the guideline concentration may be the same as
the inhalational toxicity value. However, this is not necessarily the case for all
chemicals as the derivation of guidelines may take into account factors in addition
to the toxicity value (eg, limitations of analytical techniques) or may be derived
using endpoints other than traditional toxicity values; or take other factors into
consideration, eg, criteria pollutants in the NEPM on ambient air quality (NEPC,
1998)2, in which cost/benefit is also taken into account in deriving the criteria.
Environ sources air quality guidelines from a number of jurisdictions to
assess whether or not the estimated levels of emission components pose a health
risk. The sources are generally consistent with the hierarchy for sourcing toxicity
values recommended in the national health risk assessment guidelines published
by the National Environmental Health Council (enHealth, 2002)3.
In cases where no air quality guidelines or inhalational toxicity values were
available, tolerable concentrations (or health protective guidelines) in air have
been derived from oral toxicity values. The method used for converting oral
toxicity values to inhalational toxicity values is consistent with the US EPA default
method for such conversions. However, additional analysis of the derivation of
the oral toxicity factors and any known data on inhalational exposure (including
relative bioavailability between the oral and inhalational route) would facilitate
the understanding of the extrapolation and acceptance of the derived inhalational
toxicity values. The chemicals for which this conversion was used are identified
in Table A3 (Environ Document).
In cases where a major national or international jurisdiction has not
established toxicity values or ambient air guideline for a substance for any route
of exposure, the values have been sourced from other credible sources, such as
state jurisdictions in the US.
The use of the PM10 NEPM standard of 50 µg/m3 for TSP emitted from the
Liquor Burner is supported. The PM10 fraction is likely to be less than the TSP
measured (albeit only marginally in the case of emissions from the Liquor
Burner), hence the risk estimates would be protective of human health.

2
National Environment Protection Council (1998). National Protection Measure on Ambient Air
Quality. http://www.ephc.gov.au/pdf/Air_Quality_NEPM/air_nepm0698.pdf
3

enHealth (Environmental Health Council) (2002). Environmental Health Risk Assessment.
Guidelines for assessing human health risks from environmental hazards. Commonwealth of
Australia, 2002
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4.3.1.

Section 4.1 - Non-carcinogenic effects

The description of the methodology used in deriving toxicity values for noncarcinogenic effects is adequate.
It is not clear what the following statement …a series of uncertainty factors
representing experimental vs environmental exposure duration means.
Toxicity values are derived using the No Observable Adverse Effect Level
(NOAEL) or the Lowest Observable Adverse Effect Level (LOAEL) in experimental
studies and a number of substance specific factors derived to account for inter
and intra-species differences (species and human individual sensitivities), study
duration and quality of the database (confidence in the experimental or
epidemiological results used), severity of the effect, using a LOAEL when a NOAEL
is not determined, and a substance specific factor for any other concerns that
might arise.
Both short term (acute) and long term (chronic) exposure health protective
guideline values are considered. These are intended to protect against a single or
short duration, high emission event that may cause immediate or delayed
adverse effects and on persistent or long duration emission events that may
cause adverse effects after an extended period of exposure. Chronic toxicity
values, from which chronic exposure guidelines are derived, are based on the
assumption that exposure will be over a period of 70 years (a lifetime).
4.3.2.

Section 4.2 - Carcinogenic effects

Using the WHO general rule for deriving toxicity values and guidelines for
carcinogenic effects is appropriate. This is based on the International Agency for
Research on Cancer (IARC) classification for substances with carcinogenic
properties. The classification is based on the weight and strength of evidence
(from experimental animal studies, epidemiology and other data) that the
substance poses a carcinogenic risk to humans.
Consequently, air guideline values for arsenic and benzene (classified as
known human carcinogens by IARC – Group I) are based on probabilistic (nonthreshold) toxicity values. Whilst formaldehyde is classified as a probable human
carcinogen by IARC (Group 2A), the air guideline value (same as the toxicity
value) for irritancy is considered adequately protective of its carcinogenic
properties because irritancy and tissue damage (cell death) precede the
development of nasopharyngeal cancers. That is, cancer is a consequence of the
tissue damage caused by formaldehyde. BenchMark Toxicology Services supports
this approach. The approach is consistent with the approach by WHO and the
Environmental Protection and Heritage Protection Council (EPHC) in deriving
ambient air guidelines for formaldehyde.
It should be pointed out that NEHPC uses an additional factor of 2 to convert
the 30 min health guideline of 0.08 ppm (100 µg/m3) to the 24-h average
monitoring investigation level of 0.04 ppm (50 µg/m3).
Notwithstanding, Environ uses the inhalational MRL (toxicity value, exposure
over a lifetime) derived by the US Agency for Toxic Substances and Disease
Control (ATSDR) of 10.7 µg/m3. This is about 10 times lower than the WHO and
NEPM ambient air level (30 min average) for formaldehyde and about 4 times
lower than the Air Toxics NEPM 24-h average for formaldehyde. Consequently,
an additional level of safety and conservatism is introduced. Specifically,
irritation is concentration dependent requiring exceedance of the threshold for the
irritant effects to occur. Using a health protective guideline at least 4-times lower
than recommended criteria is more than adequate protection against irritation.
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Environ refers to 16.9 µg/m3 as the 24-h average value for formaldehyde
from the draft NEPM (page 13), which has bee superseded. However, the
appropriate value of 0.04 ppm for formaldehyde as 24 h average in the NEPM is
used for assessment of acute exposure.
The choice of 2 mg/m3 and 0.05 mg/m3 for the acute and chronic guideline
values, respectively, for acetaldehyde is appropriate based on the same reasoning
as for formaldehyde.
Fluoranthene and phenanthrene are two polycyclic aromatic hydrocarbons
(PAH) detected in the emissions from the Liquor Burner. Both are classified as
Group 3 carcinogens by IARC (non-classifiable as to its potential for
carcinogenicity in humans), based on insufficient evidence being available – a
criterion for classification in Group 3. The US EPA also used an equivalent
classification.
Generally, toxicity assessment of substances assigned in Group 3 is based
on the threshold model, even though their carcinogenic potential cannot be
discounted. Therefore the guideline value would be derived using a TC of RfC,
rather than the cancer unit risk factors.
If a chemical is classified as Group 3 carcinogen by IARC and a toxicity value
for non-cancer effects is established, the toxicity value should be used in the risk
assessment. This is the approach taken in Australia.
The Railroad Commission of Texas (RRC, 2001)4 has published oral RfD
values of 0.03 and 0.04 mg/kg/day (105 and 140 µg/m3) for phenanthrene and
fluoranthene, respectively. The latter is the same as the oral and inhalational RfD
for fluoranthene published by the US EPA (2002)5. The US EPA has set an
ambient air Provisional Remediation Goal (PRG) of 150 µg/m3 for non-cancer
effects based on the RfD.
The PRG is a screening value. If the concentration in air is lower than the
PRG for the substance, no additional investigation is required, ie, the air does not
pose a health risk and is not considered contaminated. It is derived using US EPA
toxicity values (RfD, RfC or unit risk factors). As they are screening levels, they
are relatively conservative.
Environ assesses fluoranthene using the cancer unit risk factor of
8.7-87 x 10-5 (µg/m3)-1 derived by WHO using the cancer unit risk factors for
benzo(a)pyrene (8.7 x 10-2 (µg/m3)-1) and a potency factor for fluoranthene (TEF)
of 0.001-0.01 relative to benzo(a)pyrene (ie, fluoranthene is 100-1000 times less
potent than benzo(a)pyrene). This approach is similar to that used for dioxins
and furans (see Section 4.2.1).
Benzo(a)pyrene is the most studied of the PAH congeners and is also a very
potent animal carcinogen. Hence, it is used as a reference compound for other
PAH compounds in assessing their relative potencies.
BenchMark Toxicology considers that it would have been appropriate to use
the ambient air PRG of 150 µg/m3 for non-cancer effects developed by the US

4
Railroad Commission of Texas (RRC) (2001). Guidelines for Spills, Releases, and Risk Based Decision
Making for Oil Field Related Sites in Texas. http://www.rrc.state.tx.us/divisions/og/riskguidelines/
(Table 4-4)
5
US EPA (2002). Preliminary Remediation Goals On-Line Database. US Environmental Protection
Agency Region 9, Sacramento, California. http://www.epa.gov/region09/waste/sfund/prg/index.htm
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EPA in the screening assessment. Although inconsistent with Australian practices,
the approach taken by environ is more conservative.
4.3.3.

Section 4.3 - Chemicals lacking health protective guidelines

Twenty one of the chemicals identified in the Liquor Burner emissions have
no toxicity values or air quality guidelines that have been published by national or
international jurisdictions. In these cases, Environ sources guideline values – the
Effects Screening Levels (ESL) - for ten of the chemicals from the Texas
Commission on Environmental Quality (TCEQ). BenchMark Toxicology Services
has been unable to verify the basis for the derivation of the ESL from the
information on the TCEQ website, although they appear to be based on US EPA
toxicity values.
A cursory analysis by BenchMark Toxicology Services for 9 of the chemicals
identified in the emissions from the Liquor Burner indicates that the ESL values
are comparable (generally within one order of magnitude) with the Provisional
Remediation Goals (PRG) for air quality published by the US EPA Region 9
(US EPA, 2002)6.
No reference toxicity values or air quality guidelines were identified for
tartaric acid, malic acid, thiophene, n-butyl benzene, 1H-indole, n-propyl
benzene, acenaphthylene, and 9H-Fluoren-9-one.
BenchMark Toxicology Services was able to identify the following toxicity
values and information that might aid the screening assessment.
Tartaric acid and malic acid are used as food additives. The Joint FAO/WHO
Expert Committee on Food Additives (JECFA, 1996)7 established an ADI for
tartaric acid, L(+) of 30 mg/kg/day. Applying the equation for converting an oral
toxicity value to an inhalational toxicity value, this equates to an inhalational TC
of 105 mg/m3. JECFA (1999)8 has not set and ADI for malic acid stating that
there is No safety concern at current levels of intake when used as a flavouring
agent. This suggests that the substance is of low toxicity, hence might not
contribute significantly to the HI for the emissions.
The US EPA (2002)9 has published ambient air PRG values for n-butyl
benzene and n-propyl benzene each of 150 µg/m3.
The Railroad Commission of Texas (RRC, 2001)10 has published an oral RfD
for acenaphthylene of 0.6 mg/kg/day. The derivation of the RfD or its source
could not be identified. Using the default equation for converting oral RfD to
inhalational RfC, an ambient air RfC of 2.1 mg/m3 is obtained.

6
US EPA (2002). Preliminary Remediation Goals On-Line Database. US Environmental Protection
Agency Region 9, Sacramento, California. http://www.epa.gov/region09/waste/sfund/prg/index.htm
7

The Joint FAO/WHO Expert Committee on Food Additives (JECFA) (1996). Summary of Evaluations
Performed by the joint FAO/WHO Expert Committee on Food Additives (JECFA). ILSI Press
8
The Joint FAO/WHO Expert Committee on Food Additives (JECFA) (1999). Summary of Evaluations
Performed by the joint FAO/WHO Expert Committee on Food Additives (JECFA).
http://www.inchem.org/documents/jecfa/jeceval/jec_1136.htm
9

US EPA (2002). Ibid

10

Railroad Commission of Texas (RRC) (2001). Guidelines for Spills, Releases, and Risk Based
Decision Making for Oil Field Related Sites in Texas.
http://www.rrc.state.tx.us/divisions/og/riskguidelines/ (Table 4-4)
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4.4. Section 5. - Risk characterisation
The potential for non-carcinogenic effects of the emissions as a whole is
assessed by calculating the Hazard Quotient (HQ) for each component at each
predicted ground level concentration (for acute effects, 1-h averages and 24-h
averages, and chronic effects, annual averages), and the resulting HQ values
summed to give an overall Hazard Index (HI) for the emissions.
For carcinogenic effects, the risks for each chemical at the predicted ground
level concentration (annual averages) are added for all chemicals with
carcinogenic properties assessed to give an overall incremental cancer risk over a
lifetime.
Chemicals assessed on effects other than carcinogenic effects
Environ determines the HI by summing the HQ values for the individual
chemicals identified in the emissions with identified toxicity values. The HQ
compares the calculated exposure of each individual substance to its toxicity
value (tolerable concentration) or health protective guideline. This is the usual
approach taken to assess whether or not an environmental concentration is likely
to pose a health risk.
The HI is calculated for both acute exposure (using the predicted 1-h and
24-h average concentrations, maximum and 99.5th percentile ground-level
concentrations) and for chronic exposure (using the annual averages).
The 1-h averages are assumed (predicted) to occur once a year. However,
the estimates of the risk apply equally to any isolated event through the year, as
the acute effects are generally reversible and non-cumulative (eg, irritant
effects). If maximum release occurs for a number of consecutive days or
intermittently over short periods, they will be reflected in the 24-h averages.
It is generally agreed that a chemical present at a concentration that results
in a HQ less than one does not pose a health risk. Similarly, if the HI for a group
of substances is less than one, then the group of substances does not pose a
heath risk. The HQ and HI are a measure of the margin of safety, which is
reflected in the size of the HI or the HQ - the smaller the HQ or HI, the larger the
margin of safety.
If the HQ or HI exceeds one, it does not necessarily mean that the chemical
or group of chemicals poses a health risk. In these cases, it is necessary to
review the scientific data on which the reference toxicity value is based to assess
the likelihood of an adverse effect. For example, the reference toxicity value may
have been based on a serious, debilitating and irreversible adverse effect with a
steep dose response curve (marked increases in severity or incidence with small
increases in dose), in which case only relatively small exceedances may be
tolerable. On the other hand the reference toxicity value may have been based
on a relatively trivial and reversible effect or the dose response curve is flat
(small increases in severity or incidences of adverse health effects with large
increases in dose), in which cases higher exceedances may be tolerated.
In the end the decision whether or not exceedances are likely to lead to
adverse health effects is one of expert judgement based on the weight and
strength of the scientific evidence. Notwithstanding, it is good practice to take
appropriate steps to reduce levels that exceed health guideline values or criteria.
The interpretation of exceedances provided by Environ is reasonable, given
the conservative nature of the approach taken for the screening assessment and
the intentional conservatism (safety margin) inherent in the derivation of the
reference toxicity values and the health protective guideline values.
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Figure 2 to which Environ refers in the second last paragraph on page 16 could
not be found in the document.
Substances considered to pose a carcinogenic risk.
Environ estimates the incremental risk associated with the predicted
ground-level concentration for each substance and assesses total risk of cancer
by adding the risks for each substance and comparing with a reference level of
risk. The reference level of risk used is one in one million (10-6 risk), based on
the US EPA de minimis or negligible risk level.
This is considered adequate and conservative. To put this risk level in
context, a table outlining a number of everyday activities associated with a risk of
one in a million is provided in Appendix I, as requested by the SRG.
4.4.1.

Sections 5.2 to 5.4 – Results of the screening assessment

Acute and chronic non-carcinogenic effects and carcinogenic effects
The acute and chronic HI values for historical emissions were less than one.
The highest HI calculated was 0.763 for chronic effects at the closest residence to
the source (17 Lionel Street, Naval Base - receptor 1).
Consequently, exposure to the predicted ground-level concentrations for
chemicals identified in the emissions from the Liquor Burner are highly unlikely to
have caused any chronic adverse effects in the past in the most exposed target
group.
Excluding fluoranthene, the highest calculated combined incremental
carcinogenic risk from exposure to benzene and arsenic is 1.18 in 1,000,000 for
receptor 1; this is considered a negligible risk. Benzene is the main contributor to
the risk (1.14 in 1,000,000).
For fluoranthene, the ATSDR (1985) 11 has developed an inhalational MRL
for intermediate exposure duration (15-364 days) of 0.4 mg/kg/day (equivalent
to a concentration in air of 1400 µg/m3). The US EPA (2002)12 has derived a
chronic inhalational toxicity value (RfD) of 0.04 mg/kg/day and an ambient air
PRG of 150 µg/m3. The highest predicted ground-level concentration for
fluoranthene for receptor 1 is around 0.1 µg/m3 (1-h average, monitoring
results), which is around 14,000 lower that the intermediate MRL set by ATSDR
and 1500 times below the US EPA ambient air PRG (HQ = 0.0007). Based on
these comparisons, fluoranthene would contribute only slightly and insignificantly
to the HI.
The predicted ground-level concentrations of the chemicals in the emissions
when the Liquor Burner is upgraded are much lower than in the past. The
resulting calculated HI values are also lower, (eg, 7-9 times and 99 times lower
for acute and chronic effects, respectively, and the calculated carcinogenic risk for
arsenic and benzene combined is about 3 in one hundred million in the case of
receptor 1.

11

ATSDR (1985). Toxicological Profile for Polycyclic Aromatic Hydrocarbons (PAHs), August 1995
http://www.atsdr.cdc.gov/toxprofiles/tp69.html (p 327).
12
US EPA 2002. Preliminary Remediation Goals On-Line Database. US Environmental Protection
Agency Region 9, Sacramento, California. http://www.epa.gov/region09/waste/sfund/prg/index.htm
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Arsenic was the only chemical for which multi pathway exposure was
identified from the OEHHA list (OEHHA, 2000)13. However, Environ considers
only inhalational exposure for arsenic. This is justifiable because of the low levels
in air.
The highest risk from arsenic exposure in air calculated for receptor 1 was
4.13 x 10-8, about 25 times lower that the reference negligible risk of 10-6. In
order to equal the reference risk level, the amount of arsenic taken orally or
dermally from deposited airborne arsenic would need to be 25 times more than
the amount inhaled.
BenchMark Toxicology Services considers that the predicted concentrations
of arsenic in air are insufficient to increase the environmental load from
deposition of emissions to soil, water and crops to achieve such a level of oral or
dermal exposure. Therefore, oral and dermal exposures are not likely to
contribute significantly to the risks.
4.4.2.

Section 5.5 - Irritancy

The conclusion that ground-level concentrations that are protective of acute
and chronic health effects are also protective of irritant effects is justified and
supported.
4.4.3.

Section 5.6 - Chemicals lacking health protective guidelines

The use of short-term and long-term Effects Screening Levels (ESL) from
the Texas Commission on Environmental Quality (TCEQ) is appropriate, since no
other nationally published values are available.
Comparing the predicted ground-level concentrations with the ESL indicate
that the past and future emissions from the Liquor Burner are well below the ESL
values, except for phenanthrene, the maximum 1-h average level for which at
receptor 6 was 0.85 µg/m3. If the short term ESL (1-h average) of 0.5 µg/m3 is
used as the air guideline value, the HQ is 1.7, ie, an exceedance of the HQ by
70%. The 95.5th percentile 1-h concentration for this receptor was 0.12 µg/m3,
which yields a HQ of 0.24. The maximum and 95.5th percentile 1-h average
concentrations for phenanthrene at receptor 1 were 0.52 and 0.24 µg/m3,
respectively, which yield HQ values of about 1 and 0.5, respectively.
The State of Vermont in the US has an annual-average ambient air limit for
phenanthrene of 130 µg/m3 (ATSDR, 1985)14. The Railroad Commission of Texas
(RRC, 2001)15 has published oral RfD values for phenanthrene of 0.03 mg/kg/day
(RfC = 105 µg/m3). Thus the ESL values used by TCEQ appear to be much more
conservative than other values used.
Overall, these observations would suggest that the amounts of
phenanthrene in past emissions from the liquor burner have not impacted
adversely on the health of residents.

13

Office of Environmental Health Hazard Assessment (OEHHA)(2000). Air Toxics "Hot Spots" Program
Risk Assessment Guidelines Part IV Exposure Assessment and Stochastic Analysis Technical Support Document.
October 27, 2000. http://www.oehha.ca.gov/air/hot_spots/finalStoc.html

14

ATSDR (1985). Toxicological Profile for Polycyclic Aromatic Hydrocarbons (PAHs), August 1995
http://www.atsdr.cdc.gov/toxprofiles/tp69.html (p 343).
15

Railroad Commission of Texas (RRC) (2001). Guidelines for Spills, Releases, and Risk Based
Decision Making for Oil Field Related Sites in Texas.
http://www.rrc.state.tx.us/divisions/og/riskguidelines/ (Table 4-4)
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The predicted ground-level concentrations for emissions from the upgraded
Liquor Burner are much lower than recorded in the past. Hence expected to be
well within the ESL values.
4.4.4.

Section 5.7 - Uncertainties

The uncertainties in the various steps of the assessment have been
identified and a number of recommendations made to address them where it is
feasible to do so. These include further work to identify and characterise the
emissions’ components that were not clearly identified and quantified previously.
Achieving this will depend on the levels of chemicals in the emissions and the
availability of appropriate analytical techniques to identify and quantify them.
This applies to the unidentified VOC compounds and the dioxin and furans.
BenchMark Toxicology Services supports these recommendations. Further, once
identified and quantified, an assessment of health risk can be undertaken if
scientific data are available.
The other uncertainties identified are inherent in monitoring, analytical
techniques and risk assessment methodologies used; hence common to many
other environmental issues in which risk assessment is used. It is unlikely that
these could be addressed in the short to medium term. However, identifying and
considering the uncertainties is important in interpreting the outcomes of the
screening assessment.
There were 11 chemicals identified in the emissions for which no guidelines
or toxicity values could be found because of the lack or scarcity of scientific data
on their toxicological properties. BenchMark Toxicology Services has identified
toxicity values or guidelines for 4 of these and for malic acid (a food additive) a
toxicity value has not been set because there is no concern at the level in which it
is used as a food additive.
Data on the remaining chemicals is unlikely to become available. Generally
speaking, data for environmental chemicals are developed based on priorities
assigned according to their importance or the level of concern because of
potential output volume and toxicity (known, suspected or inferred from similarity
with other chemicals) because of the time and cost involved. In addition, many
environmental chemicals don’t have an “owner” as such who might sponsor the
studies.
Given the very low HI values and carcinogenic risks predicted for the
upgraded Liquor Burner for the emission chemicals with known reference toxicity
values, it is highly unlikely that the chemicals for which no or few data exist
would contribute to any significant degree to the HI or the carcinogenic risks
calculated in the screening assessment by Environ.
Environ has taken the approach of summing the HQ and carcinogenic risk to
asses the likely impact of the group of substances in the emissions. This is
consistent with the default approach usually taken to assess groups of chemicals.
On one hand, the approach is conservative because it adds the risks of
chemicals with different target organs and different mechanisms of action, ie, the
effects of the chemicals are mutually excusive - not interdependent - hence not
additive. On the other hand, the approach does not take account of synergistic,
potentiating or antagonistic interactions between the chemicals. These
interactions are more difficult to define and to quantify, hence to consider in risk
assessment.
It is extremely difficult, if not impossible, to study experimentally the effects
of mixtures beyond simple mixtures of a few chemicals because of the number of
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possible permutations and combinations that need to be investigated. It is also
extremely difficult to predict exposure to the different combinations and
concentrations in air (variations with time and three dimensionally in the
medium). Hence, the most common approach of adding the effects and risks of
the individual chemicals is the best approximation to the assessment of mixtures
in practical terms.
4.5. Appendix A
The carcinogenic mechanisms of formaldehyde and acetaldehyde are briefly
reviewed. The case is made that because the induction of cancer by these
chemicals is preceded by irritation and cell death of the nasopharyngeal
membranes, protection against irritation will also be protective against the
development of cancer. This is consistent with current scientific consensus on the
mechanism of action of these substances and approaches to regulation.
It is unclear what is meant by biologically “motivated” case-specific model in
last paragraph on page A1 – should it be biologically “based”?
The tolerable concentration (TC) for acetaldehyde of 300 g/m3 given in the
last paragraph on page A2 should read 300 µg/m3.

5.

Conclusions

The screening assessment by Environ is consistent with national and
international practices. The approach is conservative, with the calculated
potential risks likely to be overestimated rather than underestimated.
Importantly, the potential adverse health effects of the emissions as a whole are
assessed as well as those of the individual components of the mixture.
Air dispersion modelling, based on historical stack emissions and predicted
stack emissions from upgraded emission controls in the future, is used to predict
ground level concentrations at 13 identified receptor locations within the
industrial area and the buffer zone. Appropriate averaging times are used to
predict ground level concentrations for acute and chronic screening assessment.
The outcomes indicate that the historical emissions are unlikely to have
affected adversely the health of the identified receptors and the likelihood is even
lower if the Liquor Burner emissions comply with predicted emissions in future.
Adequate monitoring of emissions and analytical techniques to identify and
quantify the individual components of the emissions should ensure compliance
with the set limits and verify the predicted emissions.

Peter N Di Marco PhD, Fellow ATS
BENCHMARK TOXICOLOGY SERVICES
21 July 2004
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Appendix F
Stakeholder Reference Group Updates

Update number 1
Kwinana Emissions Reduction Project – Liquor Burner –
1 April 2004.
The community consultation and regulatory approval process for Alcoa’s Emissions Reduction Project – Liquor
Burner started on Thursday, 1 April 2004, with the first meeting of the Stakeholder Reference Group (SRG) for
the Project.
The SRG’s role is to participate in the community consultation process for the application that Alcoa will submit
for the environmental approval of this project. Their task is to assist Alcoa in identifying the community issues to
be managed as part of the project.
The group represents Alcoa’s main stakeholders and will provide feedback on the planned emission reduction
technology to be used to enable the re-commissioning of the Kwinana refinery’s liquor burner, which was
voluntarily taken offline by the company in May 2002.
Community endorsement is being sought for the technology which is the same as that being installed by Worsley
Alumina. The equipment has demonstrated it has the capacity to reduce Kwinana’s previous very low liquor
burner emission levels significantly.
The overall cost of the project will be A$31 million
SRG members
Emissions Reduction Project – Liquor Burner Project
Fabian Styants
Department of Environment
Steve Hesse
Alcoa Kwinana Community Consultative Network (CCN)
Ray Lees
Alcoa Kwinana Community Consultative Network
Ross Tuckey
Naval Base HolidayVillage
Andy Hacking
Australian Workers Union members at Alcoa Kwinana
Paul Saxton
Australian Metal Workers Union members at Alcoa
Kwinana
Ron Kimber
Alcoa Kwinana Community Consultative Network
Rod Pattinson
Councillor, Town of Kwinana
Peter McKenzie
Manager, Environmental Health Services, Town of Kwinana
John Hardy
Principal Environmental Officer, City of Cockburn
Martin ReevesCouncillor, City of Cockburn
Fowkes
Linda Garner
Community Relations Officer, Alcoa Kwinana
Lance Whitewood
Project Team Director
Environmental Health and Safety Manager, Alcoa Kwinana
Ron Kemp
Facilitator

The Upgraded Emission Reduction Technology
At the first meeting Lance presented the plans for the new emissions reduction equipment which involves the
installation of three new elements to dramatically improve the previous process. He told the group the planned
emission reduction system, was the most secure, reliable and the most appropriate available to destroy emissions.
It included:
(1) A new six-cell Fine Particulate Filter (known as a ‘baghouse’ dust collector);
(2) An improved three-stage Scrubber that removes soluble compounds by washing with water sprays from
the plant’s recycled water circuit, and;
(3) A new Regenerative Thermal Oxidiser (RTO) that destroys volatile organic compounds (VOCs) and
odorous compounds, by converting them into carbon dioxide and water through high temperature
combustion.
Kwinana Workforce Support
Employee representatives at the meeting said most refinery workers wanted this project to go ahead and were
relieved that the refinery had begun working towards bringing the liquor burner back on line. However,
employees want the union heavily involved in the monitoring of emissions and they will only accept a safe
facility.
Emissions Monitoring and Health Risk Assessment
After the presentation, SRG members raised a series of issues about monitoring of emissions and health risk
assessment. Lance suggested that expert consultants could begin to work on these issues and bring preliminary
results to the group.
In discussion, group members requested that permanent monitoring be put in place to provide the facts about
emissions and to demonstrate improvements.
The Group called for a clarification of issues experienced at Wagerup and suggested a tour of that facility and or
Worsley.
Experts from Alcoa’s Project team will be available to the SRG and will be called in when necessary, to provide
details on the project.
Expert Review Panel
The SRG will select an independent Expert Review Panel to evaluate emissions modelling and the Health Risk
Assessment. Lance will provide a list of potential members for the panel at the next meeting, scheduled for
Thursday 15 April 2004.

Further Information
The meeting agreed that Linda Garner – 9410 3171 – 0404 800 403 – should be the point of contact for
information about SRG meetings.
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Update number 2
Kwinana Emissions Reduction Project – Liquor Burner
15 April 2004.
The second meeting of the Stakeholder Reference Group (SRG) held on the 15th April involved a presentation
from Alcoa Environmental Lead Team Leader, Gordon Baird. Gordon explained the benefits of air dispersion
modelling, and how this modelling can be used to provide essential information for a Health Risk Assessment
(HRA).
Gordon explained, that while air dispersion modelling is effective, it is essential to validate the model with actual
test monitoring. This can be difficult as many of the compounds are present in concentrations which are too small
to be measured accurately.
Data from the modelling process is then used as the basis for a Health Risk Assessment (HRA). A toxicologist
assesses at all the compounds of interest (those known to be harmful to human health), and the average and
maximum exposure rates are used to determine the acute and chronic impacts on health.
For this particular HRA, the ‘enHealth2002 Risk Assessment Model (enHealth2002) will be used. This document
can be found on the web: <http://enhealth.nphp.gov.au/council/pubs/pdf/envhazards.pdf>
•

The HRA:
• will assess selected high risk locations, not all locations
• will be delivered in two sections.
o acute health effects: - which are caused by short term exposure to compounds
(uses 1 hour data), and
o chronic health effects: - which are caused by long term exposure (uses annual data) - in the
case of cancer risk evaluation a lifetime of 75 years is used.

Expert Review Panel
The air dispersion modelling report and HRA will be given to experts chosen by the SRG so they can review the
documents and offer their professional assessments of the modelling and health risks.
At the SRG meet held on 15 April, those members present were given a list of four people who were deemed by
government departments, to be sufficiently qualified and independent of the process to be considered suitable.
Availability also reduced the list of names to some degree.
Due to the fact that the State Government is forming a State Government’s Environmental Health Foundation to
review projects, the group has undertaken to find out who is on the Foundation’s review panel, to avoid a possible
conflict of interest should this project be part of a government review by the Foundation. This resulted in the
discussion and decision around the Independent Expert Review panel was deferred until next meeting, 22 April.
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Visit to Worlsey and Wagerup Refineries
A trip to Alcoa’s Wagerup Refinery and the Worsley Alumina refinery is being organised for the SRG Members
in May to see the emissions reduction equipment in operation. Wagerup has a similar type of emissions control
equipment as the Kwinana proposal, but Worsley’s emissions reduction equipment is closer to that being
proposed for Kwinana. This visit will allow the group to see the equipment in operation and talk to the Worsley
people who are operating the plant.

Further Information
The meeting agreed that Linda Garner – 9410 3171 – 0404 800 403 – should be the point of contact for
information about SRG meetings.
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Update number 3
Kwinana Emissions Reduction Project – Liquor Burner
22 April 2004.
During the third meeting of Alcoa’s Stakeholder Reference Group (SRG) looking into Kwinana refinery’s
emissions reduction equipment for the liquor burner, the group selected the first member of a panel of
independent experts who will review the Air Dispersion Modeling work. It was reported to this meeting that the
other expert chosen by the group to review the Health Risk Assessment may determine that he has a conflict in
another of his roles. It is hoped to have a decision on this by the next meeting being held 29 April.
As part of the consultation process, the independent experts will report back to the SRG after reviewing technical
research completed by consultants for Alcoa.
The group chose Dr. Bill Physick to review the Air Dispersion Modeling. Dr Physick is the leader of the Air
Quality Modeling and Dispersion Team at CSIRO Atmospheric Research. He will review air dispersion modeling
that Alcoa’s consultant scientists have already done into the liquor burner, which will be re-commissioned, with
upgraded technology.
Dr Physick has been Principal Investigator for eight major Air Quality Modeling studies for Australian
government and industry and has participated in a number of others for the minerals and resources industry. His
research interests include sea breezes and their role in pollutant dispersion, air quality modeling, and the
application of modeling in collaborative work with health researchers.
“Dr Physick’s role will be to review the expert research, already done into the expected liquor burner air
dispersion, and confirm it is technically correct and make recommendations as appropriate.
As the technology, chosen for the re-commissioning of the Kwinana Liquor Burner, is the same as that used by
the Worsley refinery the SRG has arranged to spend a full day visiting the Worsley and Wagerup refineries. This
will provide them with the opportunity to view the proposed Kwinana equipment on line at Worsley, and visit
Wagerup, which is running similar equipment. A visit has been arranged for the group on 13 May.
During this third meeting, Alcoa Project Leader and Kwinana Environmental Health and Safety manager, Lance
Whitewood, gave a short presentation introducing the group members to air dispersion modelling techniques and
processes preparing the group for next week’s very detailed presentation on the Air Dispersion Model completed
for this project.

The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the
main stakeholder and community consultation forum for discussion, and to get feedback on the Project, which
is important for the long-term future of the Kwinana Refinery and its 1,200 employees and contractors.
The SRG’s focus is the planned use of the best available emission reduction technology to enable the recommissioning of the Kwinana refinery’s liquor burner, voluntarily taken offline by Alcoa in May 2002. A
guarantee was given then, that the liquor burner would not be re-commissioned until further emission
reduction technology was installed.
Community endorsement is being sought for the installation of new emissions reduction technology. The
equipment is similar to that installed by Worsley Alumina. The technology has already demonstrated it could
further reduce Kwinana’s previous low liquor burner emission levels by more than 90 per cent.
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It is the Air Dispersion Modelling report produced by Dr. Owen Pitt, that will be sent to Dr. Bill Physick for his
independent, and expert review. Once Dr Physick has completed review the SRG will be provided with his report
and recommendations. It is expected that Dr Physick’s report will be received towards the end of May.
The expert selected by the SRG to review the Health Risk Assessment, has been on leave for several weeks, so the
engagement of this position has not been resolved but will be pursued, and hopefully resolved in the near future.

The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the
main stakeholder and community consultation forum for discussion, and to get feedback on the Project, which
is important for the long-term future of the Kwinana Refinery and its 1,200 employees and contractors.
The SRG’s focus is the planned use of the best available emission reduction technology to enable the recommissioning of the Kwinana refinery’s liquor burner, voluntarily taken offline by Alcoa in May 2002. A
guarantee was given then, that the liquor burner would not be re-commissioned until further emission
reduction technology was installed.
Community endorsement is being sought for the installation of new emissions reduction technology. The
equipment is similar to that installed by Worsley Alumina. The technology has already demonstrated it could
further reduce Kwinana’s previous low liquor burner emission levels by more than 90 per cent.
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Update 4
Kwinana Emissions Reduction Project – Liquor Burner
29 April 2004.
Stakeholder Reference Group
The fourth meeting of the Stakeholder Reference Group (SRG) for the Emissions Reduction Project – Liquor
Burner began with discussions on the media attention that the Kwinana refinery had received during the day in the
West Australian newspaper, and on talk back radio.
The SRG members were given background information on the Healthwise study, a letter from Dr Malcolm Sims,
(Chief Investigator for Healthwise, and Head - Unit of Occupational and Environmental Health Department of
Epidemiology and Preventative Medicine Monash University) clarifiying what he described as, “some misleading
comments,” in Dr Harper’s report, and a copy of the Alcoa media statement released during the day regarding the
report. SRG members asked to be given a briefing on the Healthwise study, requesting that one of the researchers
come and speak to them at their next meeting. As the next SRG meeting scheduled for 13 May, is a site visit to
Worsley and Wagerup, the Healthwise presentation will be arranged for Thursday 20 May, the first possible
meeting date.
Issues Register.
As the group has gained a better understanding of this project over the last four meetings, the Issues Register
created at the first SRG meeting was reviewed to see if there were any issues that needed to be expanded upon, or
added to the register.
As some of the preliminary work is still to be done, no additional items were added to the register, however, in
response to a request, an expected date of completion will be added to each item, to give the issues some priority
and order.
Air Dispersion Model.
Alcoa Environmental Engineer, Patrick Coffey presented the major areas of study, carried out in the Air
Dispersion Model completed by Dr.Owen Pitts of Sinclair Knights Merz (SKM) as Dr Pitts unavailble to present
the report.
Patrick explained that the Air Disperion Model selected for the liquor burner project was called, “Calpuff,” but
the modeller had also used two other models, AUSPLUME and TAPM to test the modelling, confirm the
selection of Calpuff as the most suitable model overall, and verify the models accuracy.
Patrick also explained that modelling is not applicable within the refinery as it is much more difficult to predict
local conditions. Monitoring is the preferred method used to determine emission levels close to a source.
Expert Review Panel.
At the last SRG meeting the members selected Dr Bill Physick as the independent expert to review the Air
Dispersion Model. Since that meeting Dr Physick has accepted the appointment to undertake this review.
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It is the Air Dispersion Modelling report produced by Dr. Owen Pitt, that will be sent to Dr. Bill Physick for his
independent, and expert review. Once Dr Physick has completed review the SRG will be provided with his report
and recommendations. It is expected that Dr Physick’s report will be received towards the end of May.
The expert selected by the SRG to review the Health Risk Assessment, has been on leave for several weeks, so the
engagement of this position has not been resolved but will be pursued, and hopefully resolved in the near future.

The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the
main stakeholder and community consultation forum for discussion, and to get feedback on the Project, which
is important for the long-term future of the Kwinana Refinery and its 1,200 employees and contractors.
The SRG’s focus is the planned use of the best available emission reduction technology to enable the recommissioning of the Kwinana refinery’s liquor burner, voluntarily taken offline by Alcoa in May 2002. A
guarantee was given then, that the liquor burner would not be re-commissioned until further emission
reduction technology was installed.
Community endorsement is being sought for the installation of new emissions reduction technology. The
equipment is similar to that installed by Worsley Alumina. The technology has already demonstrated it could
further reduce Kwinana’s previous low liquor burner emission levels by more than 90 per cent.

Alcoa World Alumina Australia Kwinana Refinery Cockburn Road, Kwinana Western Australia 6167
Page 2

Update Number 5
Kwinana Emissions Reduction Project – Liquor Burner
27 May 2004
Stakeholder Reference Group
The fifth meeting of the Stakeholder Reference Group (SRG) for the Emissions Reduction Project – Liquor
Burner began with discussions on the recent media attention to a report by Dr. Harper, the Healthwise study and
the letter from Dr. Malcolm Sim (Chief Investigator for Healthwise, and Head-Unit of Occupational and
Environmental Health Department of Epidemiology and Prevantative Medicine, Monash University).
It was confirmed that Dr. Harper’s report had not used standardised statistical measures, unlike the data contained
in the Healthwise report, prepared by Dr. Sim. The reason for this was because Dr. Harper did not have the
appropriate data, and he has acknowledged this in his report. The Healthwise Study data will be updated to 2002
and Dr Sim has confirmed they will continue to standardised measures.
Air Dispersion Model Report
A copy of Dr Bill Physick’s review of the air dispersion model report will be provided at the next meeting on 10
June.
Health Risk Assessment
The SRG members are concerned about potential conflict of interest issues in relation to the appointment of
members to the expert review panel, and will ensure there are no conflicts of interest on the panel. The SRG will
review CV’s of candidates before the next meeting.
A copy of Roger Drew’s preliminary report on the screening health risk assessment for the liquor burner is
planned to be provided to the SRG before the meeting of 10 June.
Environmental Referral
Fabian Styants confirmed the level of assessment for the project had been set by the DoE as informal review, with
public advice given. The project also requires a works approval and/or licence. An advertisement has been
placed in the West Australian and there is a 10 day appeals process, with a deadline of 8 June.
Issues Register
The SRG acknowledged there may be community interest in broader issues of cumulative health risks from
Kwinana industry chemical emmissions and this issue has been added to the Issues Register. The SRG confirmed
this broader issue is beyond the scope of the current project.
Works Approval Application
A copy of the draft application will be distributed to the SRG before the meeting of 10 June.
Healthwise study
The SRG will invite a Healthwise representative along with Alcoa’s Occupational Physician, Dr Michael
Donoghue, to its next meeting on 10 June, to discuss the Healthwise study.
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Petition
The SRG was informed that a petition is currently circulating in the Kwinana/Rockingham community, opposing
the liquor burner coming back on-line. The petition is being coordinated by the Alumina Widows and Workers
Action Group, the Kwinana Progress Association, the Hope Valley Progress Association, the Kwinana Air Buffer
Zone Group and the Conservation of Rockingham/Kwinana Environment.
Worsley/Wagerup Visit
On Thursday 3 June, the SRG will make a site visit to Worsley and Wagerup. The next meeting will be on
Thursday 10 June.

The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the
main stakeholder and community consultation forum for discussion, and to get feedback on the Project, which
is important for the long-term future of the Kwinana Refinery and its 1,200 employees and contractors.
The SRG’s focus is the planned use of the best available emission reduction technology to enable the recommissioning of the Kwinana refinery’s liquor burner, voluntarily taken offline by Alcoa in May 2002. A
guarantee was given then, that the liquor burner would not be re-commissioned until further emission
reduction technology was installed.
Community endorsement is being sought for the installation of new emissions reduction technology. The
equipment is similar to that installed by Worsley Alumina. The technology has already demonstrated it could
further reduce Kwinana’s previous low liquor burner emission levels by more than 90 per cent.

Alcoa World Alumina Australia Kwinana Refinery Cockburn Road, Kwinana Western Australia 6167
Page 2

Update Number 6
Kwinana Emissions Reduction Project – Liquor Burner
10 June 2004
Stakeholder Reference Group
The sixth meeting of the Stakeholder Reference Group (SRG) for the Emissions Reduction Project – Liquor
Burner was held following the group’s tour of the Alcoa Wagerup refinery last week.
The group made the following comments regarding the tour:
• The group agreed the tour was of significant benefit and useful to them in their role as SRG members and
gave them a better understanding of the project, the liquor burner processes and design and technology
issues.
• Information provided was frank and given openly and the SRG took the opportunity to ask questions of
the design and operations team.
• It was regrettable that the plant was offline on the day of the visit, however, the plant will be online
during a future visit to Worsley’s plant, to be arranged in the near future.
Standard Expert Review Contract
A copy of a standard expert review contract was presented to the SRG for their comment. Lance Whitewood
confirmed expert reviews are typically desktop reviews of the processes Alcoa undertakes, where experts inform
Alcoa if the final report is adequate for its intended purpose. Issues reviewed by experts include, but are not
limited to:
• Assumptions and what underpins those assumptions
• How data is collected and analysed, eg for noise, odour etc
• Techniques and evaluation methods used
• Use of appropriate models and their application for the task
The SRG will continue to have the opportunity to scrutinise Alcoa’s technical reports and reports from the expert
review panels.
Air Dispersion Model – Expert Feedback
The Air Dispersion Model report received expert feedback from Bill Physick at CSIRO Atmospheric Research
dated June 2004. The SRG has a number of questions regarding the expert review report and will seek
clarification from Mr Physick, who is expected to be present at the next SRG meeting. Questions and queries to
Alcoa at the meeting included:
Q. Regarding Alcoa Kwinana’s emissions data, is that data for normal operating levels, or are they related to
periods when operations are ramped up?
A. Lance Whitewood confirmed there is no opportunity to ramp up operations with the proposed liquor burner
technology, and therefore no increase in capability is possible with this project. The range of emissions data is
narrow, due to the fact that every time a measure is taken it is not exactly the same as the one taken before it.
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CALPUFF is considered by experts to be the best model to use and it appears Bill Physick is saying that if the
Health Risk outcomes are too close to health limits, the model should be revalidated. This point will be clarified
with Bill Physick.
Health Risk Assessment
•
•

Lance Whitewood confirmed that Roger Drew is now not available to undertake his role for the health risk
assessment, as he will be overseas. However, Alcoa intends to use Environ for the work, then to present
their report to the expert review panel.
Dr Peter Di Marco’s CV was circulated to the group and Dr Di Marco’s position as expert reviewer was
ratified by the SRG. His CV was considered suitable and the group would have easy access to Dr Di
Marco in the event they wish to discuss his reports in future.

Works Approval Application
The Environmental Referral and Draft Works Approval Application documents were circulated to the SRG, who
will read through the draft works approval application, which will continually be updated as work progresses. The
SRG will spend considerable time at the next meeting discussing the document and asking any questions.
Lance Whitewood confirmed the Works Approval Application is a critical document for the SRG and Alcoa,
which will be submitted to the DoE. It will summarise the modelling and health risk assessment work, provide
specifics on management targets, details on equipment and accreditation issues, detail any community issues,
present the issues register and Alcoa’s response to those issues, and should basically include everything involved
in the project.
Issues Register
The issues register will be included in the Works Approval Application and record issues from the perspective of
the SRG and Alcoa. The group reviewed the issues listed and made the following additions:
•
•

Calibration of equipment for noise, odour etc and accreditation details
Evaluation and validation of the model regarding emissions

Next meeting
The next meeting will be held on Thursday 17 June at the Kwinana Recquatic Centre.

The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the
main stakeholder and community consultation forum for discussion, and to get feedback on the Project, which
is important for the long-term future of the Kwinana Refinery and its 1,200 employees and contractors.
The SRG’s focus is the planned use of the best available emission reduction technology to enable the recommissioning of the Kwinana refinery’s liquor burner, voluntarily taken offline by Alcoa in May 2002. A
guarantee was given then, that the liquor burner would not be re-commissioned until further emission
reduction technology was installed.
Community endorsement is being sought for the installation of new emissions reduction technology. The
equipment is similar to that installed by Worsley Alumina. The technology has already demonstrated it could
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Update 7
Kwinana Emissions Reduction Project – Liquor Burner
17 June 2004
Stakeholder Reference Group
The focus of the seventh meeting of the Stakeholder Reference Group (SRG) for the Emissions Reduction Project
– Liquor Burner was the Air Dispersion Model report and the draft Works Approval Application.
Air Dispersion Model – Expert Feedback
• The SRG have presented their questions and queries to Bill Physick, expert reviewer for the air dispersion
model report and a response is expected at next week’s meeting.
• Copies of the list of the locations of 13 receptor sites for emissions monitoring in the community was
distributed to the SRG. Alcoa has used locations which give a typical representation to allow for
assessment of people living and working in the area.
• Alcoa confirmed the Health Risk Assessment will contain information on stack emissions. Questions
raised on this point were:
o Q. Did the previous liquor burner work to the World Health Organisation standards?
o A. Yes.
o Q: Does Alcoa have confidence in the new liquor burner technology reducing emissions as
compared to the emissions from the previous liquor burner?
o A: Yes it does. The information we have from Worsley shows over 95% reduction in emissions
will be achieved with the new liquor burner technology (RTO).
o Q: Wouldn’t you expect the fallout (of emissions from the stack) for employees to be lower than
for residents due to the height of the stack?
o A: The model can predict fallout and we will be able to look at the data when it comes to hand.
We do expect the new technology to reduce emissions by over 95%, which means a significant
reduction from the stack, resulting in a significant reduction to employees, and to the community.
Alcoa expects the SRG will give its recommendation on a suitable stack height, based on the data.
o Q: If we want more receptor sites located in the community – can we do that?
o A: We can still progress with the modelling work as planned, plus we can also add a few more and
then run the model again after that if the group believes that is necessary.
 A member of the group commented that if the current 13 receptor sites adequately
represents community exposure, then adding more will not be necessary.
• A comment was made that it appears Alcoa places a lot of faith and confidence in the new liquor burner
technology working, and if the modelling - which is very conservative - comes out well, we should be
satisfied with that. But if the levels fall short of expectations, then it puts the continuation of the project in
question. Alcoa confirmed it is placing its trust in the new technology, based on the information and
results achieved by Worsley, who have the new technology in place at their refinery.
• Feedback on a number of clauses in the report was given, which are detailed in the meeting notes.
• Alcoa was asked if it knows what the background levels are for other industry so it can demonstrate the
level of any improvement. Alcoa stated that other industry emissions measurement is beyond the scope of
this project, which is more specifically concerned with the pre and post emissions data on the liquor burner
and achieving a successful outcome. The monitoring will have direct relevance to the Alcoa site, but not to
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other Kwinana industry. The Air Toxic 2004 project was mentioned by the SRG, which will give the
community and others some base to build on in the future.
SRG Communication and Profiles
• Alcoa acknowledged the role of the SRG and encouraged members to communicate with their
stakeholders on the project, and seek feedback and input from interested members of the community.
• A Profile on the SRG members is currently in progress and other communication channels are being
reviewed eg website and press. Future distribution of Updates will also be increased.
Health Risk Assessment
• Alcoa confirmed the Worsley report and information has gone to the consultants and work is now in
progress and will then be peer reviewed in the US, before going to Dr Peter Di Marco for expert review. A
presentation to the SRG would be made as soon as possible.
Draft Works Approval Application - Feedback
• A comment was made that the document may all sound very good, but the community may not believe
there will be no problems. Alcoa hope the community will support industry’s emission reduction work, as
it was a good thing for the community.
• The SRG wish to direct questions on health issues to the Health Department. Alcoa confirmed a meeting
with the Health Department tomorrow to give them an update on the project and seek their involvement.
At the very minimum Alcoa would like the Health Department to present to the SRG after the Health Risk
Assessment is ready and provide answers to any SRG queries on health issues.
• The group endorsed a suggestion to ensure the DoE were represented at each meeting. Alcoa will contact
the DoE and seek their ongoing commitment of resources to the project.
• Extensive feedback on the following clauses of the document was provided:
o Trigger levels for upset or emergency conditions and failsafe measures, currently being analysed
o PM2.5 dust emissions, currently in progress
o Standards and appropriate use of data plus specific mention of noise regulations details
o Use of odour emission reduction data, rather than odour complaints data
• The group would like it noted that the EPA had set the level of assessment for the project, not Alcoa.
Other Discussion
The group agreed that health was the next major issue for the SRG to focus on and they would rely on the Health
Dept to provide answers to queries such as the difference between illness and health levels. A comment was made
that they need to have faith in the Health Department and the SRG expects them to be helpful to them with this
project.
Next meeting
The next meeting will be held on Thursday 17 June at the Kwinana Recquatic Centre.

The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the
main stakeholder and community consultation forum for discussion, and to get feedback on the Project, which
is important for the long-term future of the Kwinana Refinery and its 1,200 employees and contractors.
The SRG’s focus is the planned use of the best available emission reduction technology to enable the recommissioning of the Kwinana refinery’s liquor burner, voluntarily taken offline by Alcoa in May 2002. A
guarantee was given then, that the liquor burner would not be re-commissioned until further emission
reduction technology was installed.
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Community endorsement is being sought for the installation of new emissions reduction technology. The
equipment is similar to that installed by Worsley Alumina. The technology has already demonstrated it could
further reduce Kwinana’s previous low liquor burner emission levels by more than 90 per cent.
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Update 8
Kwinana Emissions Reductions Project – Liquor Burner
Stakeholder Reference Group - 24 June 2004
The focus of the eighth meeting of the Stakeholder Reference Group (SRG) for the Emissions Reduction Project –
Liquor Burner was the Air Dispersion Model report and the Health Risk Assessment.

Health Risk Assessment Experts’ Findings to the Stakeholder Reference Group
Environ Australia presented to the SRG on the atmospheric emissions screening assessment, which included
details on the screening approach, emissions information, key receptor locations, health protective guidelines,
health risk assessment, and findings. Environ Australia’s findings for Non-Carcinogenic and Carcinogenic Effects
are detailed in the table below:
Non-Carcinogenic Effects (any adverse response to a chemical that does not cause cancer)

Less than 1.0

Previous
Liquor
Burner
Result
0.100

Upgraded
Liquor
Burner
Result
0.016

Less than 1.0

0.353

0.066

Chronic Effects

Less than 1.0

0.152

0.002

= long term exposure
to air emissions: 24
hrs/day, 365 days/yr
over 70yrs, individual
standing on doorstep

Less than 1.0

0.763

0.008

Type of Health Risk

What’s the
Acceptable
Range?

Acute Effects
= short term exposure
to air emissions
typically 24 hours or
less

Location
Measured

What does
this result
mean?

Sayer Rd
Hope Valley
Rockingham
Road, Naval
Base
Rockingham
Road, Naval
Base
Lionel Street
Naval Base

No cause
for concern
No cause
for concern
No cause
for concern
No cause
for concern

Carcinogenic Effects = exposure to a human carcinogen may increase risk of cancer
Type of Health Risk

Incremental Carcinogenic
Risk

• Calculated to assess the
potential for carcinogenic
health effects
• Gives an indication of the
incremental probability that
an individual will develop
cancer over a lifetime as a
direct result of exposure to
potential carcinogens

What’s the
Acceptable
Range?
1 in 1,000,000
to
1 in 10,000
1 in 1,000,000
to
1 in 10,000

Previous
Liquor
Burner
Result
1 in 1,000,000
to
1 in
10,000,000
1 in
10,000,000

Upgraded
Liquor
Burner
Result
1 in
100,000,000

1 in
100,000,000

Location
Measured

Lionel
Street,
Naval
Base
Sayer
Road,
Hope
Valley

What does this
result mean?
The potential to
cause
carcinogenic
health effects is
very low
The potential to
cause
carcinogenic
health effects is
very low

(Table above prepared by Alcoa Kwinana Refinery using data and information provided by Environ Australia in order to communicate
the terms and technical aspects of the report, and what the results mean).

Meeting Notes from meeting held 24 June, 2004 at Kwinana Recquatic Centre

Environ Australia Summary Comment: Health Risk Assessment Findings
•
•
•

“The upgrade to the liquor burner’s air pollution control equipment is expected to achieve significant
reduction in the hazard indices and incremental carcinogenic risk relative to the original liquor burner’s
operation.”
“The potential for the upgraded liquor burner emissions to cause acute or chronic non-carcinogenic
health effects is very low.”
“The potential for the upgraded liquor burner emissions to contribute significantly to the incidence of
cancer is very low.”

Expert Review of Health Risk Assessment Report
A Toxicologist elected by the SRG will undertake an expert review of the Health Risk Assessment report prepared by
Environ Australia. The Toxicologist’s views will be provided in the next available Update. HRA discussion included:
•
•
•
•

•
•
•
•

The Environ Australia Health Risk Assessment will be subject to peer and expert review.
Aside from the modelling, some manual monitoring will be performed to verify the air dispersion modelling
predictions.
Regarding validity of the model, Environ confirmed the standard approach used is ultra-conservative and the
assumptions around exposure include: exposure is calculated as someone standing at their door breathing in emissions
24 hours per day, 365 days of the year for 70 years.
Environ stated the model validation is key and that there has been a great deal of modelling work done in Kwinana to
demonstrate that the model that has been used is valid, which should give a high level of confidence in the predictions.
Environ confirmed the receptor sites are theoretical for the benefit of the modelling work and allow for the prediction
of emissions data, as manual monitoring has its limitations in this case.
Regarding transformation of stack emissions, Environ confirmed the compounds are dispersed very quickly.
Temperature is a key factor in energising compounds so it would most likely occur in the RTO.
Alcoa confirmed that a 12 month maintenance cycle would be in place for the new RTO and its HAZOP study for the
project would identify and problem solve any potential hazards.
Alcoa confirmed the new RTO would reduce by >99% odour, VOC’s and carbon monoxide emissions, as achieved at
the Worsley refinery, which uses the new RTO technology.
Alcoa confirmed a noise consultant would be involved in the project once equipment has been identified.

Air Dispersion Model – Expert Feedback
•
•

Alcoa sought and provided all CSIRO responses regarding SRG questions of the expert review report.
With all queries responded to, Environ Australia presented its Health Risk Assessment report to the SRG.

General
•

•
•

Alcoa reported back on its meeting with the Health Department, which was given a detailed briefing on the project
and agreed to be involved in the review process and provide support to the SRG. Health Department representatives
will be visiting the Kwinana refinery next week before attending the next SRG meeting, following their review of the
Health Risk Assessment
On behalf of the SRG, Alcoa successfully sought the ongoing commitment of resources to the project from the
Department of Environment.
The SRG profile and communications are in progress.

Next meeting
Thursday 8 July focussing on the Health Risk Assessment.
The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the main stakeholder and community consultation
forum for discussion, and to get feedback on the Project, which is important for the long-term future of the Kwinana Refinery and its 1200 employees
and contractors. The SRG’s focus is the planned use of the best available emission reduction technology to enable the re-commissioning of the
Kwinana refinery’s liquor burner, voluntarily taken offline by Alcoa in May 2002. A guarantee was given then, that the liquor burner would not be recommissioned until further emission reduction technology was installed. Community endorsement is being sought for the installation of new emissions
reduction technology. The equipment is similar to that installed by Worsley Alumina. The technology has already demonstrated it could further reduce
Kwinana’s previous low liquor burner emission levels by more than 90 per cent.
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Update 9
Kwinana Emissions Reduction Project – Liquor Burner
8 July 2004
Stakeholder Reference Group
The meeting focused on Environ Australia’s Health Risk Assessment and included a presentation on Alcoa’s Healthwise
study by its Occupational Physician, and information on the Department of Health’s future involvement in the project.
Wagerup Liquor Burner Tour
An SRG member was given a tour of Wagerup’s liquor burner and noted the following:
• The liquor burner was on line and was not a major noise source at the time, with significant silencing undertaken to
reduce low frequency noise
• Could not smell any odour from the liquor burner at the time; surprised how little odour was present at the refinery;
winds were not conducive to odour analysis
• Impressed with the site and the tour provided a good insight into the liquor burner emissions reduction project
Healthwise Presentation, Michael Donoghue, Alcoa Physician
A presentation on the Alcoa Healthwise Study for WA and Victoria operations was provided, focusing on WA. The detailed
Healthwise report is posted on the Alcoa website for public access. Summary points included:
•
•

•

The study has independent involvement of Monash University and UWA, eminent international researchers, a
scientific advisory board, and the inclusion of AWU, AMWU and Alcoa representatives.
WA /VIC Operations findings:
o Alcoa employees have a lower overall risk of death compared to the general population
o Alcoa employees have a lower overall mortality rate from all causes compared to the general population
o Alcoa employees have a lower total cancer incidence rate compared to the general population
WA Operations findings:
o Alcoa employees have a lower overall risk of death
o Alcoa employees have a lower mortality rate (circulatory and respiratory disease)
o Mesothelioma cancer was higher (5 compared to an expected 2), which was expected, based on data and
knowledge gained from the previous Healthwise study. Data was provided from the WA Mesothelioma cancer
registry and in all cases, mesothelioma cancer deaths were related to asbestos exposure prior to work with Alcoa
o For all other causes of death, the data was the same or lower than the general population
o Total cancer rates were the same as general population rates
o Melanoma was increased in all workers compared to the general population rates, which is known to be due to
UV sun exposure. The study may simply be detecting the state based increase in melanoma (QLD has highest
incidence, followed by WA). Identification of timing of exposure in employees is being investigated, ie
childhood, work-related or recreation exposure
o Increase in thyroid/endocrine gland cancer in office workers only (4 compared to an expected 1), which is being
followed up and may or may not be an anomaly.

Discussion
• The SRG understands the study is for Alcoa employees, and was interested in having a study like this for the
community. As it is the Department of Health’s role to undertake work in community health it was suggested the
Department be requested to answer queries about community health in the area.
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•
•

There were no significant elevations for the Kwinana refinery compared to others sites in Australia. As the study
uses a confidence level of 95% for the data, it is therefore more likely to identify anything negative occurring in
relation to employee health. The study also uses a very conservative and standard method.
In relation to thyroid cancer, the following key points were made:
o The data on these cancers was restricted to office workers only
o It is relatively unlikely that the thyroid cancer incidence is related to a workplace exposure issue, otherwise
workers other than those in offices would be expected to develop the cancer.
o For several cancers, there are some causes which may help in follow up, but no causes known for thyroid
cancer, other than significant levels of radiation directly to the neck
o Considering these points together, the finding may not be significant, but Alcoa will investigate further via the
Healthwise study.

Department of Health involvement in the liquor burner emissions reduction project
•
•
•
•

•

The Department of Health has Environ’s Health Risk Assessment report and Dr Di Marco’s expert review report
and will attend next week’s meeting to discuss the report and answer queries.
The Department of Health will also address the SRG in relation to community health issues, which the SRG are
interested in, as well as the liquor burner emissions reduction project.
The SRG was provided with a copy of the expert review report and will bring comments and questions to the next
meeting.
The SRG is keen to ensure the wellness of the community for those living in proximity to Alcoa operations and will
query the Department of Health and Alcoa on those issues. Alcoa understood the group’s concerns about
community health and believed reviewing employee health data would provide an indication of community health
and wellness, as employees have higher short term exposure to the workplace environment than the community.
One member said he would like to see some consideration given to the positives of the new liquor burner
technology regarding improvements in waste management and total refinery emissions including: reduction in
caustic soda resulting in improvements to compound levels in residue, a reduction in total refinery emissions and
improved control of emissions from the refinery.

Health Risk Assessment – SRG Feedback
The group progressed through each page of the Environ Australia Health Risk Assessment report, asking questions,
providing comment and seeking clarification. Alcoa provided answers to most questions and has asked the SRG to refer all
other queries to the Toxicologist they elected, Dr Peter Di Marco, at next week’s meeting.
Issues Register
The issues list for the project was distributed to the group, to be read and discussed at the next meeting.
Next Meeting
Thursday, 15 July 2004 at the Kwinana Recquatic Centre

The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the main stakeholder and
community consultation forum for discussion, and to get feedback on the Project, which is important for the long-term future of the
Kwinana Refinery and its 1200 employees and contractors.
The SRG’s focus is the planned use of the best available emission reduction technology to enable the re-commissioning of the Kwinana
refinery’s liquor burner, voluntarily taken offline by Alcoa in May 2002. A guarantee was given then, that the liquor burner would not
be re-commissioned until further emission reduction technology was installed.
Community endorsement is being sought for the installation of new emissions reduction technology. The equipment is similar to that
installed by Worsley Alumina. The technology has already demonstrated it could further reduce Kwinana’s previous low liquor burner
emission levels by more than 90 per cent.
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Update 10
Kwinana Emissions Reduction Project – Liquor Burner
15 July 2004, Stakeholder Reference Group
The tenth meeting of the Stakeholder Reference Group (SRG) focused on the Expert Review of Environ
Australia’s Health Risk Assessment Report, with presentations from Dr Peter Di Marco of Benchmark Toxicology
Services, and Dr Paul Van Buynder of the Department of Health.

Health Risk Assessment – Expert Review, Dr Peter Di Marco
Dr Peter Di Marco, Toxicologist and Principal Consultant of Benchmark Toxicology Services, completed an
expert review of the health risk assessment for the upgraded liquor burner. The health risk assessment was
undertaken to identify any potential health risks that may result from the upgraded liquor burner being brought
back on line. Dr Di Marco made the following findings and comments:
“The use of the liquor burner in future is highly unlikely to pose any risk of
adverse health effects. Benchmark Toxicology Services considers that the
outcomes provide sufficient and adequate protection of public health”.
“The overall outcome of the health risk assessment is comforting, as the
conservative approach results in an overestimation, rather than an
underestimation of the potential health risks”.
“The overall results indicate no adverse effects and that emission levels from the
stack in the upgraded liquor burner scenario will be lower than they were in the
past, which were already low and indicate no problem”.
“Importantly, the potential impact of the total components of the air emissions is
assessed, as well as assessing each component individually. This is consistent
with the US Environmental Protection Authority approach – one of the few
jurisdictions in the world that has developed guidelines for assessing risks of
complex mixtures”.
Dr Peter Di Marco, Toxicologist
Alcoa welcomed Dr Di Marco’s report, and will continue with the emissions work on the project, and implementing
Dr Di Marco’s emissions monitoring recommendations.

Emissions Monitoring Program
Alcoa has drafted an emissions monitoring program, which will be reviewed by the SRG, and will have input from
government, Alcoa employees, the SRG and the community. The monitoring program is necessary in order to
confirm the predicted low emissions and to monitor ongoing emission control performance. The monitoring will be
conducted in the liquor burner stack, at the Kwinana refinery, and in the community. The program will commence
before the liquor burner is commissioned and continue for 12 months.
Anyone interested in more information on the monitoring program can contact the SRG Project Team Leader, Lance
Whitewood, on 9410 3564.
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Health Risk Assessment - Comment, Dr Paul Van Buynder, Department of Health
Dr Paul Van Buynder is the Principal Medical Consultant, Office of Chief Medical Adviser in the Population Health
Division at the Department of Health. Dr Van Buynder was requested by Alcoa to provide its view on the health
implications of bring the liquor burner back on line. Comments were being provided to both the SRG and the
Appeals Convenor. Dr Van Buynder discussed the liquor burner project and also made comments on community
health at the meeting, as follows:
Liquor Burner
• He had reviewed the air dispersion modeling, the Environ report and Dr Di Marco’s review of these
documents. He had also reviewed the available gap emissions work in Kwinana.
• Some uncertainty exists regarding the precise ground level concentrations and associated community health
risks, as each report appropriately identified uncertainties with the techniques used, and Dr Van Buynder
had only seen reported emission data in the Health Risk Assessment. Despite this, the modeling showed that
there was a very large safety factor. Dr Van Buynder would give his endorsement for the liquor burner to be
turned back on, as he did not believe the liquor burner posed a health threat, or that it would contribute
significantly to the overall Kwinana airshed, based on the data he has reviewed on the project. If subsequent
monitoring shows higher results than those predicted, it is still probably not a big issue in the context of
Kwinana industry.
• Dr Van Buynder would give his endorsement for the liquor burner to be turned back on, as he did not believe
the liquor burner posed a health threat, or that it would contribute significantly to the overall Kwinana
airshed, based on data he reviewed on the project. If subsequent monitoring shows higher results than those
predicted, it is still probably not a big issue in the context of Kwinana industry.
• Dr Van Buynder said that the total Kwinana airshed is the main sphere of influence and is a much more
important issue to consider in relation to the amenity and wellness of the community. A reference group like
this can’t be used for these big issues, the problem is much broader than that.”
Community Health
• “Industry will remain on the strip as it is a necessary part of the WA economy, however, the community,
industry and government could influence the makeup of the airshed if the community believed it caused
problems. It’s important to make sure the community is okay.”
• “The failure has been that there is not enough data or information collected to tell the community whether
there are or are not any reasons for concern. It is confusing and complex. Ideally, we would have a strategic
process in place to collect information, to consider the effects of the airshed, to identify those issues that
cause problems, such as odour, noise, dust etc, and work with industry to reduce those particular concerns.”
• “The Department of Environment is doing work on a gap emissions study and there is a report on cancer
coming out soon from the Department of Health, which will be made public and appear on the website.”
• “I would like to see continual improvement in the Kwinana airshed, as it may reduce some problems
believed by the community to be caused by industry emissions. For a broader approach to this higher level
issue, agreement is needed between the Department of Health, the Kwinana Industries Council and local
government to view the issues together, with advice from the Department of Health.
Dr Van Buynder was congratulated on his presentation, and for bringing clarity and simplicity to the complex issues
being considered by the SRG. He closed by saying the Kwinana airshed issue needed to be looked at strategically,
and that local government could start the drive.
Next Meeting
Thursday, 22 July 2004 focussing on the SRG’s input to the draft emissions monitoring program and the environmental
approval application.
The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the main stakeholder and community consultation forum for
discussion, and to get feedback on the Project, which is important for the long-term future of the Kwinana Refinery and its 1200 employees and contractors. The
SRG’s focus is the planned use of the best available emission reduction technology to enable the re-commissioning of the Kwinana refinery’s liquor burner,
voluntarily taken offline by Alcoa in May 2002. A guarantee was given then, that the liquor burner would not be re-commissioned until further emission reduction
technology was installed. Community endorsement is being sought for the installation of new emissions reduction technology. The equipment is similar to that
installed by Worsley Alumina. The technology has already demonstrated it could further reduce Kwinana’s previous low liquor burner emission levels by more than
90 per cent.
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Update 11
Kwinana Emissions Reduction Project – Liquor Burner
22 July 2004, Stakeholder Reference Group
This week’s SRG meeting focused on various aspects of the
liquor burner equipment and the Draft Emissions Monitoring
Program, presented by Alcoa. Last week’s presentation on the
findings of the Health Risk Assessment By Toxicologist Dr
Peter Di Marco, together with comments made by Dr Paul Van
Buynder of the Department of Health, provided the group with
excellent background for this meeting.
Dr Di Marco and Dr Van Buynder both endorsed the liquor
burner project, with Dr Di Marco stating in his report: “The use
of the liquor burner in future in highly unlikely to pose any risk
of adverse health effects....the outcomes provide sufficient and
adequate protection of public health”.
SRG members discuss the liquor burner project

Liquor Burner Equipment
The group was briefed on two key liquor burner equipment issues, being noise and the liquor burner stack height.

Noise
The maximum noise allowed for the liquor burner equipment is 78 decibels (dBA) one metre from the motor (Lance
can we compare this with something so readers have a good perspective on what this actually means?). Alcoa must
also avoid certain types of noise, in particular high pitched noise of a particular tone.
A noise consultant will conduct a full noise assessment of the liquor burner equipment, commencing in
approximately three months. Noise modelling will also be performed off site by noise experts to ensure the liquor
burner equipment meets requirements.

Stack Height
SKM consultants have completed an assessment of the potential liquor burner stack heights for the project, assessing
heights between 46 and 70 metres. The current stack height and the basis of the Health Risk Assessment is 46
metres. SKM’s assessment provided the following information:
•
•
•
•
•
•

The higher the stack (to 70m), the greater the benefit to the community in terms of dispersion of emissions.
The greatest benefits to the community are obtained when the stack height is increased from 65 to 70 metres.
SKM advised the best height for the stack would be somewhere within the range of 46 to 70m.
The highest emission concentrations were at the refinery, because the highest concentrations will occur when
there is no wind.
The assessment was completed in the geographical area of Sayer Rd in Hope Valley, to the refinery, then
north of the Naval Base Holiday Village, and south of the existing liquor burner location.
The assessment accounted for varying wind conditions at different stack heights.
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•
•

Taking the stack height from 46m to 70m, gives a four fold reduction in risk, based on data in the Health
Risk Assessment.
Stack heights higher than 100 metres would mean the need to consider fumigation effects. SKM had
suggested a stack height of 70m would not likely present fumigation effects.

Alcoa requested the SRG to decide the height of the liquor burner stack, given SKM’s data and comments.
SRG Recommendation
The SRG identified 70 metres as the recommended height of the liquor burner stack.

Kwinana Draft Emissions Monitoring Program
Alcoa presented the Draft Emissions Monitoring Program to the SRG, setting out the monitoring program for three
locations: 1) the liquor burner stack; 2) the refinery; and 3) in the community. Alcoa would work with its employees
and the community to finalise the program. Key features of the monitoring program include:
•
•
•
•
•
•

The refinery will have two monitoring sites, to be selected in consultation with employees.
There will be three monitoring sites in the community, to be identified by the SRG with expert advice from
SKM consultants, and in liaison with the Department of Environment.
Monitoring regimes include: continuous, quarterly, short term and long term sampling.
Alcoa intends to do a correlation study, to demonstrate that carbon monoxide destruction rates are indicative
of the destruction of VOCs, showing that the equipment is running correctly.
Alcoa confirmed that if the stack monitoring is consistent with data Alcoa already has, they will be satisfied
with one very detailed sampling and analysis run. If not, Alcoa will review it again.
A member commented that there would be some community groups who would not support the project,
which is really a way of not supporting industry to reduce its emissions in the Kwinana airshed.

The next meeting is scheduled for 29 July 2004 at the Kwinana Recquatic Centre. The SRG will focus on the Draft
Emissions Monitoring Program, the Draft Environmental Approval and the Issues Register.
.

The Stakeholder Reference Group (SRG) for Alcoa’s Emissions Reduction Project – Liquor Burner is the main stakeholder and
community consultation forum for discussion, and to get feedback on the Project, which is important for the long-term future of the
Kwinana Refinery and its 1200 employees and contractors.
The SRG’s focus is the planned use of the best available emission reduction technology to enable the re-commissioning of the
Kwinana refinery’s liquor burner, voluntarily taken offline by Alcoa in May 2002. A guarantee was given then, that the liquor
burner would not be re-commissioned until further emission reduction technology was installed.
Community endorsement is being sought for the installation of new emissions reduction technology. The equipment is similar to that
installed by Worsley Alumina. The technology has already demonstrated it could further reduce Kwinana’s previous low liquor
burner emission levels by more than 90 per cent.
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